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THE CHARM OF THE BICYCLE. 
The philosophers tell as that one of the most power- 


ful m 


that the exercise of power, showing itself in some visible 


tives that govern human life is the love of power; 
effect, is accompanied with pleasurable emotion, and 
that the degree of pleasure depends upon the smallness 
of the effort compared the of the 
effect. It is claimed that this love of producing effect 
shows itself at the very threshold of life in the prefer- 
ence of the infant for toys that produce sounds or 
exhibit motions, and it is probably because the result 
is so disproportionate to the effort that the boy finds 
unalloyed delight in the noise of a drum or the screech 


with magnitude 


of a tin horn. 

The same philosophy tells us that the politician, the 
soldier, the leaders in the world of finance, and, indeed, 
all men who exert a powerful influence upon the des- 
tiny of their fellows, are consciously or unconsciously 
actuated to a large degree by the same passion for pro- 
ducing effect, producing large effect -with the 
smallest expenditure of effort, Certain it is, that the 
delight with which we contemplate achieved success 


and 


is always heightened if that suecess has been won with 
The victories of Ma- 
great as they themselves, 
ial glory from the fact that in those two 
ved a navy and won an empire with 


a disproportionate effort or loss. 
were in 


nila and Santiago, 
take on a sp. 
conflicts we destr 
Our suecessful inva- 


national en- 


practically no hurt to ourselves 
sion of foreign markets has aroused the 
thusiasww, not merely because it means increased trade 
prosperity, but because the extraordi- 
at the first attempt, we have 
eaptured these foreign markets, appeals to our sense of 


and enhanced 
nary ease with which, 


power and testifies to the latent energy of the race. 
But coming a little closer to our subject, we find that 
in the world of sport, and especially among those de- 
votees who are entitled to the designation of true 
sportsmen, this love of power and the desire to perform 
exceptional feats of skill and endurance with the least 
expenditure of visible effort, is the supreme motive. 
Indeed, we doubt if any surer test of the quality of an 
amateur sportsman can be found than the degree in 
which he is actuated by this spirit to the exclusion, or 
rather the subordination, of all other motives. The 
ideal sportsman engages in combats of strength and 
skill, not with a viewof capturing some reward in the 
shape of money, jewelry, or medals, not merely for the 
pleasure of ‘* downing” his opponent, not alone for the 
grand stand applause—although all of these are per- 
fectly proper motives in their place and degree. The 
ideal sportsman is he to break the record 
first and last for the sake of the sport itself, and who 
finds his highest reward in the contemplation of the 
fact that the mark be) has been 
placed so much higher with so much greater ease (if 
such be the case The delight of the 
audience is always greater if the winning horse come 
in without the incentive of whip and spur, or if the 
popular sprinter cross the tape watching his beaten 


who aims 


whatever it may 


than ever before. 


opponent over his shoulder, or if the champion cyclist 
of the year sweeps through the ** bunch” from the rear 
and ° an easy winner, a yard or two before 
the tape is reached 

Looking at the active sports as a whole, it will be 
found that their relative popularity is largely deter- 
ree of skill, the swiftness of motion 


sits up, 


mined by the deg 
accomplished in proportion to the smallness of the ef- 
fort that must be exebted the 
sudden popularity of certain games over others. 
but 
game of croquet, by the swifter game of lawn tennis, 
its far-reaching links 
measured by the hundreds of yards. 
It is when we consider 


Hence enormous and 
Note 
imbecile 


the sudden extinction of the amiable, 


and this, in tarn, by golf, with 
and its ** drives,” 
the modern pastime of bi- 
eycling, however, that we meet with the most striking 
exhibition of the strength of this desire to do much and 
do it with comparatively little effort. It is because 
the bicycle 


an astonishing!v em 


far afield with such 
ill expenditure of effort that it has 
Of 


enables us to travel so 


achieved its sudden and world wide popularity. 


course, there are other contributory causes, such as 
the desire for exercise: the opportunity given to those 
who cannot afford to keen a earriage to get out into 


and 


the scenes and sweet air of the country; 


to many 
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people the saving of time and expense in transacting 
their daily business; but these considerations alone do 
not account probably for one-tenth of the millions of 
people who day by day and week by week are to be 
found reeling off the miles with a persistence which 
might make one suppose that wheeling was as neces- 
sary a part of their existence as breathing or the cireu- 
lation of the blood—and to not a few of them, indeed, 
it is as necessary. 

Fresh air, green fields, the song of birds, the ever- 
changing panorama of the countryside, the quickened 
sensibilities of mind and body all are accessory pleasures 
of the wheel; but the deep, underlying charm of it al) 
is the sense of achieving this swift motion at as little 
expenditure of effort as would be necessary in walk- 
ing for half a dozen blocks in a city thoroughfare. 
Who will ever forget his first bona fide country ride on 
a good level road, undertaken as soon as the problems of 
equilibrium had been mastered, and the thrill of exulta- 
tion with which he found that the same muscular effort 
which moved him at three miles an hour on his legs, 
is now sufficient to carry him at twelve miles an hour 
on his wheel. The result seems so absurdly dispropor- 
tioned to the effort, as to create a half belief that one’s 
own physical strength must have redoubled. Certain it 
is that one’s sense of power is most pleasurably affected, 
and the persistent protest of the mind against the iner- 
tia of things material is silenced for the while. 

And, after all, speaking of the inertia of things, the 
bicycle is only one expression of the great world-strug- 
gle of mind to overcome the inertia of matter. 

The history of the arts and sciences, and especially 
of those which concern travel and intereommunica- 
tion, is the history of man’s successful effort to set in 
motion the latent energies, the inert masses of nature, 
and hence there is a strict relation between the devel- 
opment of transportation and the growth of our mate- 
rial wealth and comfort. The craze for *‘ breaking the 
record,” whether it be on the train, the steamship, or the 
wheel, is prompted by something more than the mere 
love of the spectacular; for the world recognizes that 
every new performance is a further breaking away from 
that universal stagnation in which all matter lay before 
its present evolution began—a stagnation which it is 
the constant effort of our modern arts and sciences to 
overcome. 

- EE EO 
RECORDS OF SPEED AND ENDURANCE ON THE BICYCLE. 

Although the great majority of riders are content to 
travel at a comfortable speed of from 8 to 10 miles an 
hour, and have neither the inclination nor the ability 
to ride faster for any length of time, the great crowds 
that witness the trials of speed and endurance, week by 
week during the racing season, testify to the fact that 
the riding public is deeply interested in the possibili- 
ties of speed and endurance on the bicycle as shown by 
the racing cyclist. The racing enthusiast is well versed 
in the standing of the records for various distances and 
times, and carries them, indeed, at his fingers’ ends ; 
but there are many riders to whom a statement of what 
has actually been achieved would come with a shock 
of surprise. We are all aware that some phenomenal 
speeds have been recorded, but there are probably few 
who appreciate the fact that a mile has been ridden on 
the track at the rate of between 39 and 40 miles an 
hour, or that a rider has covered 344 miles in a sin- 
gle hour, or that yet another has rolled off 616 miles 
in a single day, or that—perhaps most wonderful of all 
—a fourth rider has ridden over 2,100 miles in the space 
of six days, while a fifth has traveled two hundred and 
fifty consecutive centuries on as many consecutive days, 
thus covering 25,000 miles in a little over eight months 
of the year. 

The full meaning of these figures can best be realized 
by comparison. A mile in 1 minute 31f seconds, as 
made by Taylor at Philadelphia, is just under 40 miles 
an hour, which is as fast as or faster than the scheduled 
running time, including stops, of many of the crack ex- 
presses between New York and Chicago. Compare 
Elke’s feat of riding 3444 miles in an hour at Philadel- 
phia with the speed of the so-called local express trains 
out of thiscity. It means that, if a suitable track were 
laid down to some outlying town 30 or 40 miles from 
New York, the rider in question could start for home 
in the evening at the same hour as the train and reach 
his destination several minutes earlier than he could 
on the cars. On September 16, 1897, Cordang rode for 
24 hours at an average speed of 25°7 miles an hour, cov- 
ering a total distance of over 616 miles. One extraordi- 
nary feature of this performance was the fact that the 
pace was faster during the twenty-fourth than dur- 
Mhg the first hour, and that after the rider had covered 
600 miles, he was riding the mile in 1 minute and 56 
seconds and 1 minute and 57 seconds, or at the rate of 
81 miles an hour. Applying these figures to actual 
railroad traveling. we find that there are even to-day 
continuous 600 mile journeys which the traveler will 
take over 24 hours to complete. If a special track could 
be laid for the purpose, the same :peed would carry a 
rider from New York to Richmond and back in a single 
day. Perhaps the most wonderful feat of long distance 
traveling on record is the ride of Miller made during 
the winter at San Francisco, when he covered over 
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2,100 miles in six days of continuous riding. This 
would be equivalent to riding from San Francisco to 
Chieago, or over two-thirds of the distance across the 
continent, in a week, and having one day of the seven 
for rest at the journey’s end. Finally, we have the 
25,000 mile ride of Edwards, who, starting on the first 
day of January, 1898, rode a century every day of the 
year up to the 7th of September, thus covering a total 
distance greater than the circumference of the globe in 
only about 30 per cent more actual riding time than that 
allowed by Jules Verne fora record trip around the 
world. 

The mile record was made on a chainless wheel of 
the Sager type geared to 114. The hour, the 24-hour, 
and the 6-day records were made on chain wheels with 
gears varying from 96 to 112. The 25,000 mile ride was 
made on a chainless wheel of the bevel gear type, the 
same wheel being used throughout and in every kind 
of weather. The fact that the gears, though worn, 
were in good working order testifies to the durability 
of this type of driving mechanism. 

These are records as they stand to-day. It must be 
understood, of course, that the mile, hour, and all-day 
records were made behind pacing machines. The pres- 
ent season is likely to see the introduction of motor 
pacing, and we may look for an extensive reduction of 
these records, remarkable as they are. 

OUR SEA-COAST DEFENSES. 

A few years ago the country was greatly disturbed 
over the fact that it had no sea-coast defenses. Now it ap- 
pears that while we have the defenses, we lack efficiency 
in the care and handling of the guns. Such, at least, is 
the burden of a report recently made upon the sub- 
ject by Captain William Crozier, his complaints being 
based upon what he saw during a tour of inspection 
made last November. The matter can best be stated in 
the Captain’s own words : 

**T have found in many cases that neither the officers 
nor men understood or attentively looked after the arm- 
ament. I have many times had difficulty in getting 
guns, and especially carriages, properly cleaned for 
firing test. The officers seem to be without 
proper standards of performance, and almost no atten- 
tion was paid to rapidity of fire. When it came 
to the actual firing of pieces, all efforts at lively work 
were often abandoned. There has been thus far great 
neglect of the subject of the pointing of mortars ; some 
batteries which have been completed for years have 
been during the late war and are now absolutely unser- 
viceable because of inability to point the mortars at a 
target.” The report attributes this lack of interest to 
the long neglect of the subject during the twenty years 
following the civil war and to the lack of a liberal 
policy in the management of artillery matters, par- 
ticularly in the opportunities for actual practice in 
loading and firing guns. He suggests, as one important 
remedy, that there should be on the staff of the com- 
mander of the army a chief inspector of artillery, who 
should make periodical inspections to see that the vari- 
ous orders respecting the details of artillery service are 
faithfully carried out. 

This report will come as a painful surprise, for it 
shows that we are backward in a service which we 
thought was being brought up to a state of consider- 
able efficiency. The two defects of slowness of fire and 
absence of range finders are about as serious as they 
could well be. Modern warships will try to run by the 
batteries, and their high speed will carry them through 
the danger zone very quickly. Vessels that can make 
a wile in less than three minutes will bea difficult tar- 
get for guns which (because of slow handling) can fire 
but one shot in every six minutes. Next to accuracy, 
rapidity is the great desideratum in a gun detachment. 

Mortars sunk in deep pits, with nothing to look at 
but the blue sky above, are absolutely dependent on 
distant range finders for locating the enemy, and giv- 
ing the proper elevation and traverse for the mortar, 
and a battery of mortars without means for pointing 
is as useless as a rifle in the hands of a blind man. 

It is to be hoped that immediate steps will be taken 
to reform the abuses which have been so faithfully ex- 
posed in this report. It is to the author of this report 
and to Colonel Buffington, Chief of Ordnance, that 
we owe much of the excellent material to be found in 
our defenses, and we trust that under the present 
regime this important arm of the service will be 
brought up to the standard, in personnel as well as 
material, of the best modern practice. 

aS ti 
THE FASTEST CRUISER IN THE WORLD. 

It seems ridiculous that the nation that is least able 
to make use of them should possess the fastest torpedo 
boat and the fastest cruiser in the world. The famous 
Schichau firm recently built a torpedo boat for China 
which made 35°2 knots per hour, and now the Arm- 
strongs have completed a 4,400-ton cruiser, the ** Hai 
Tien,” which has made a natural draft speed of 22°6 
knots and a forced draft speed of 24°1 knots per hour. 
This is the record for a warship, or, indeed, for any 
kind of ship of that size. If the ‘‘Hai Tien” could 
maintain that speed across the Atlantic, she would 
make the passage in about four days and a half. 
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AUTOMOBILISM IN PARIS. 

Great strides have been made in the world of auto- 
mobiles within the last eight years. In 1890 Messrs. 
Serpollet and Archdeacon attempted the journey 
from Paris to Lyons. The difficulties they encountered 
from the very commencement were enormous and such 
as would very soon discourage any automobilist of the 
present day. Endowed as they were with a more than 
ordinary degree of perseverance and patience, they 
succeeded in effecting the journey in the time of ten 
days! In very truth, **tempora mutantur.” Now the 
distance can be made in as many hours. 

In any account of present day automobilism, the name 
of M. Pierre Giffard, the director of the Velo, and form- 
erly on the staff of the Petit Journal, must be mentioned. 
Four years ago carriages with mechanical motors were 
practically unknown. At this time M. Giffard com- 
menced a war against the prejudices of the public on 
this subject, and with the patronage of the Petit Jour- 
nal, organized in 1894 the first great automobile race 
ever witnessed, from Paris to Rouen. Great excitement 
was manifested as to the issue of the race, and specula- 
tions were made as to the relative merits of steam and 
petroleum. The Count de Dion competed with a steam 
motor (see the SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 1080 and 1182), while Messrs. Levassor and Peu- 
geot opposed him with petroleum-driven machines 
(shown in the SCIENTIFIC AMERICAN for July 20, 1895). 
Ten competitors appeared at the starting point at 
Neuilly. According to the regulations, it was not only 
the speed that would be considered by the judges in 
awarding the prize; the flexibility and power of en- 
durance of the machines would also receive due allow- 
ance. 

The race took place, and though the steam-driven 
machine came in easily first, the prize was not allotted 
to it alone. Messrs. Levassor and Peugeot were classed 
as winners on the same level as M. de Dion, and the 
future of the petroleum-driven motor car was assured. 
Qualities essentially practical were discovered in it, 
and the fact that any one, not necessarily an engineer, 
could steer and manage it, was sufficient assurance of 
the success it was destined to attain. The race is 
illustrated and described in the SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 979. 

Six months later, at the exhibition of the Salon du 
Cyele, held in the Palais de I'Industrie, automobile 
carriages were permitted to appear; the crowd col- 
lected round these innovations in steam and petroleum, 
their interest in the bicycle stands being considerably 
diminished in favor of these novelties. 

The following year it was felt that another race must 
be run, but this time no conditions should be laid 
which would leave in doubt the real merit of the differ- 
ent machines. Speed alone should decide the race and 
the whole unrestricted power of the motors should be 
exhibited. 

The route decided upon was Paris to Bordeaux and 
back. Subscriptions rolled in, and one hundred thou- 
sand franes were quickly raised to meet the organiza- 
tion expenses and to pay for the prizes. 

The advocates of steam for motors do not give in. 
Messrs. de Dion, Serpollet, and Bollée engage actively 
in the construction of machines which they hope will 
show to the world its superiority over petroleum. 

The advocates of the latter, however, also prepare 
for an exploit which will, they feel confideng, bring 
confusion and defeat on their rivals. 

Electricity as a motor is also taken up by M. Jean- 
taud (see the ScrENTIFIC AMERICAN for March 23, 
1895), who, at considerable expense, obtains a special 
train to place at periodical stages of the journey be- 
tween Paris and Bordeaux fresh accumulators, ete., 
which his carriage is to take up on the way. 

On June 10 the automobiles assembled at the Arc 
de Triomphe, in the presence of an enormous crowd. 
From there they went, at a moderate pace, to Ver- 
sailles, where the real start was given. A few kilo- 
meters farther on the steam atomobiles come to grief. 
Twelve hours pass, when news arrives that M. Levassor, 
on his petroleum auto-car, is an hour and a half ahead 
of his rivals. Twenty-four hours pass, and already he 
has reached Bordeaux and is back on the return journey 
to Paris, crossing his rivals on the road with an ad- 
vance of four hours. No sign of fatigue either in man 
or machine can be seen. Porte Maillot is reached at 
last, the whole distance of 1,200 kilometers having 
been run in 48 hours 47 minutes. (See the account of 
the race published in the SctgNTIFIC AMERICAN Sup- 
PLEMENT, No. 1023.) Signal victory for the petroleum 
motor. The 1895 race bore fruit immediately. A great 
project had long been resolved upon in his mind by 
the Count de Dion to found a club for the defense and 
encouragement of automobile riding—to create the 
Automobile Club of France. The race from Paris to 
Marseilles in 1897 was a great success, and is deseribed 
in the SCIENTIFIC AMERICAN SUPPLEMENT, No. 1096. 

At the present date automobiles form an important 
element in the circulation of our towns. Nowhere are 
they more popular than in Paris; nowhere is any real 
progress, any fresh idea, likely to receive encourage- 
ment go much as there. Every morning the Champs 
Elysées, the Bois de Boulogne, and the avenues branch- 
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ing off from the Are de Triomphe are alive with these 
horseless carriages of all kinds and traveling at a speed 
far surpassing that of any rival vehicle. Especially on 
Sundays may they be seen to best advantage in this 
aristocratic quarter of Paris; in fact, the number of 
automobilists and cyclists seems to surpass the num- 
ber of the pedestrians. 

No sooner had the automobile been acknowledged 
to be a practical thing than the bicyclists themselves 
were the very first to become its votaries. Naturally 
they were already accustomed to the dangers of the 
roads and thus cut out to become excellent ‘ chanf- 
feurs ;” in fact, it was through them that the automo- 
bile was first introduced to the public. 

The best known cyclists quickly mastered all the de- 
tails connected with the new sport and became trainers 
of the aristocracy, who so eagerly took up the new 
sport. René de Kuy had the Prince of Wales as his 
pupil, while Lambajack, the famous tandemist, gave 
lessons to the Duchesse d’Uzas. 

But if the automobile were to remain the exclusive 
property of the wealthy, and of those favored by for- 
tune, it would never obtain the popular favor without 
which its success would not be assured. So that the 
question may be asked: Can an automobile be bought 
nowadays in full confidence? Will not the prices 
lower? The fact is that those who bought machines 
two years ago have gained small fortunes. The best 
constructors not being in a position for the last two 
years to deliver a machine ordered in a shorter time 
than eighteen months after the order had been given, 
it may easily be understood that a machine from the 
same firm, bought on the spot, has a far greater mar- 
ketable value. A carriage ordered at the price of nine 
thousand franes in eighteen months is readily sold for 
eighteen thousand frances, payable at the present time. 
So that the speculation consists in immediately order- 
ing carriages at catalogue price and selling them the 
day they are delivered for some thousands of francs 
more than they have cost one. Hence, from a pe- 
cuniary point of view, no loss may be feared in pur- 
chasing a machine from a reputable firm; one would, in- 
deed, be more likely to gain than to lose. An automo- 
bile, however, should not be bought without taking the 
advice of a disinterested specialist. 

Automobiles in actual use may be divided into three 
classes. First, motocycles; second, carriages; third, 
heavy luggage vehicles. 

First.—The motocycle is a cycle furnished with a 
mechanical motor, often supplied with ball bearings, 
tube frames, pneumatic tires, etc., in fact, it is more of 
a cycle than a carriage. 

The best known is that of the firm De Dion et Bou- 
ton, the ‘‘tricycle a pétrole,” which has been in exist- 
ence three years. The motor is vertical and is placed 
in the rear, while the explosive mixture is lit by an 
electric spark, so that besides the petroleum apparatus 
a galvanic battery, ete., must be carried. The workiug 
of the driving and steering arrangement is mere child’s 
play and can be learned in half an hour. 

The great advantage of De Dion’s machine is its rela- 
tive cheapness and the small amount of care and atten- 
tion it necessitates. 

The serious defect, in the opinion of many, of the 
petroleum tricycle is that there is only one seat. The 
simplest remedy to this is to convert the simple tricycle 
into a tandem tricycle by lengthening the frame. This 
only increases the weight by 3 or 4 kilos., the only 
inconvenience now being that the tricycle cannot be 
reduced to a machine with only one seat when only 
one rider wishes to mount it. 

The most generally adopted solution is that of the 
“*towing-carriage,” the tricycle serving as traction 
motor, while an iron bar is attached to the shaft of a 
small spring carriage with pneumatic wheels in which 
two persons may be seated. Average hills are readily 
mounted, while a slight amount of pedaling is all that 
is needed during a steep ascent. 

This motor of the firm De Dion et Bouton has had 
an enormous success and has been applied in numer- 
ous ways. With it there have been provided automobile 
bicycles, quadricycles, and even boats. 

Another vehicle, the Bolleé (see the ScrzNTIFIC 
AMERICAN for October 17, 1890), is in the first rank 
of motocycles. This is a long machine, very low and 
stable, with two seats, the lady seated in front, the 
gentleman behind, steering. This is also a tricycle, but 
with the direction effected by the two wheels, which 
are in front, and the propulsion only by one in place of 
The lighting is obtained by an incandescent 
tube. This is a very rapid machine and a very fine 
hill climber. Only a few months ago, during the ‘* Cri- 
terium des motocycles,” which took place from Etampes 
to Chartres, a “* Bollée ” automobile with double motor 
of 8 horse power, mounted by M. Leon Bollée, the in- 
ventor, accomplished the distance of 100 kilometers in 
1 hour 52 minutes, i. e., at an average pace of 51 kilo- 
metersan hour! This is the world’s record for that dis- 
tance for any kind of road machine whatever. 

The price of motocycles is comparatively moderate 
and ranges between 1,000 and 3,000 francs. The for- 
tune of the automobile certainly depends on the pro- 
gress attained by this class. 
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Second.—The class of carriages is represented by a 
more considerable number of builders. Here the motors 
are more powerful, while the framework of the machine 
is as comfortable as an ordinary carriage. It is cap- 
able too of all the movements required of it if harness. 
ed to a horse, while it may be specially noticed that a 
retrograde movement is possible, which cannot be said 
of the mcotocycle. 

The weight of the carriages of this second class varies 
considerably. Generally a carriage with two seats with 
a motor of approximately 3 borse power weighs about 
400 kilos. For four places and 6 horse power it may weigh 
between 700 and 800 kilos. The weight diminishes, how- 
ever, day by day in proportion to the improvements in 
manufacture. The firm Panhard & Levassor is the 
most important in this class. Its principal rival is Peu- 
geot, a firm which won the demonstration races from 
Paris to Rouen and Paris to Bordeaux in 1894 and 1895 
respectively. 

Petroleum is used by all the models in this class, 
though there are not lacking defenders of steam as a 
motive power. 

M. Serpollet, the constructor of the Serpollet trams 
circulating in Paris, has brought out apparatus which 
seem as though they would finally give steam the 
superiority. These new types comprise very light 
generators, the heating of which is effected by petro- 

leum burners, which give a flame great in proportion 
to the quantity of water to be converted into steam. 
The pressure of these burners varies between 50 
grammes and 8 kilos., thus bringing into instantaneous 
equilibrium the effort of the motor and the resistance 
of the road. 

The motor used on these carriages is of an en- 
tirely new system, requiring no care so far as oiling 
is concerned, so that steam may again speedily become 
a formidable rival to petroleuw. Tha carriage is illus- 
trated in the SCIENTIFIC AMERICAN for February 21, 
1891. 

Electricity, too, has made its ‘‘ debut” in locomo- 
tion. An almost perfect electric motor has been found. 

Backward and forward motion, and excellent brake 
arrangement, by the play of a simple commutator 
placed under the driver's hand, absence of noise, smell, 
or vibration, are only a few of the qualities of this 
wonderful motor. 

It has only one fault, an immense quantity of elee- 
tricity is wanted. Special accumulators, the charging 
of which is slow, though their emptying is rapid 
enough, have to be taken up. These accumulators are 
very heavy; 400 or 500 kilos. of them are required for a 
carriage in advancing 60 kilometers. Then they have 
to be refilled at the works. Accordingly, electric car- 
riages can only be employed within a small radius of 
these works, from which the supply of energy is ob- 
tained. Still, they seem to be destined for a great 
future in town locomotion by reason of the ease with 
which accumulators may be obtained. 

Third.—The third class of automobiles, public or 
heavyweight carriages, is necessarily restricted. They 
are all moved by steam. A curiosity may be men- 
tioned, the automobile rolling house. When small, 
and arranged for two persons oniy, a petroleum motor 
of 12 horse power drags it along at the rate of 15 kilo- 
meters an hour. When large and containing a regular 
apartment for two couples and four servants, a steam 
motor of 85 horse power is required, though it is not 
safe to travel at a faster rate than 8 kilometers per hour. 

Special police regulations are necessarily required, 
and it is found that the only regulation to-day appli- 
cable to automobile locomotion dates from 1893, at a 
period when the automobile, such as it appears now, 
was practically non-existent. According to this law, 
the pace ought not to exceed 8 kilometers per hour 
(the average speed of automobiles is 45 kilometers), the 
minimum for an ordinary cab. 

The “ chauffeur” is not permitted to leave, even for a 
moment, his automobile along the curb of the footpath, 
unless under supervision. Now, the automobile, once 
the motive power is turned off, cannot gallop away like 
a horse. To be just, a limit of speed, difficult to fix 
upon though it be, ought to be imposed on all kinds 
of mechanical carriages, as well those which now seem 
to enjoy a monopoly of speed as on the inoffensive 
automobile. 

Another thorny question: is the automobile dan- 
gerous to foot passengers? The compact mass of the 
iron steed rushing along at a great speed is certainly 
an object of dread to the passer-by. Iynorance, how- 
ever, is the cause of his fear. Any automobile can be 
brought to a halt in two meters; a mechanical car 
riage of 700 kilos. possesses more rapid and powerful! 
brakes than an omnibus with three horses, weighing 
5,000 kilos.! In reality there is no mechanism more 
inoffensive, no means of transport more sure and safe. 

This industry, which has received its birth in France 
and has here reached its present stage of development, 
is yet young. Still, even in this its youthful age, 
the automobile can even now render good service and 
give a pleasure unobtainable by any other means. If 
there are faults (and no one denies the fact), only time 
is wanted to make them disappear, and it needs no 
great prophet to predict that within a very few yearsa 
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stage not far from perfection will have been reached 
the time _ isfactorily 
its pro- 


Meanwhile we can only keep apace 


by studving this new device and watching 


gress, V ( , 
rapid strides being made in our midst by science in this also, impossible to apply the power without first liber- 
its most attractive manifestation, appealing to the pre- ating the brake. This is accomplished by an interlock- 
sent age more from an eminently practical standpoint ing device between the brake and controller, the opera- 
than from any other A. HENRY 

Paris, France 
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WOODS’ ELECTRIC MOTOR VEHICLES. 

The art of motor vehiec nstruction 

progress in the United 


has nade such | u 


States t! firm, the Fischer Equip 
ment wy LChicage ire ena 
a pre I é lifferent 
vpes of ve Ss. includ gr road wag 
n runat rrries irk huggies, 
irk I rakes ta pes it 
‘ 6 ' a f 7 paetons ul 
ma ‘ a s uu es 
nat i ins D8 
maaus i wagons, ¢ ach delivery 
wa I } \ \ ns, theater 
bus ind buses, In faet. the 
om pany pas ibout the same range of 
aiversit n ‘ on that is ffered by 
the large cat ie wiufacturers cata 
logues of ordinary horse-drawn vehi 
es The yupany are sole manufac 
turers of ! Woods’ inoto-vehicles,’ 
us they are pleased to term them 
KE lsew here this issue we give an illus 
tration of a group of these vehicles as 
ussemmbled befor the Calumet Club 
(" wo. prepara rv to a run on the 
boulevards and avenues of that city 
The diffs t pes and characters 
are well set for and show that the 
art of the irriage Db lder has been 
adinirably combined with the work of 
the ctrician and the mechanician 
The work of Mr. Woods on behalf of 
his company has been exclusively to 
ward the production of fine artistic 
earriages and all the various styles and 
characters known to the carriage 
waker’s trade, rather than the mere 
production of a self-propelling ma- 
chine The company is thoroughly 
well equipped for the manufacture of 


horseless carriages, and every part of 
them, with the exception of the rub 
ber tires, is nade in the factory This 


insures a uniformity of workmanship 
and interchal PeADLITY f parts whieh 
is entirely advantageous to the pur 
chasers 
Our engravings represent the 
Woods’ hansom ib and a two-seated 
trap. The hansom cab is a particu 
lariy fine specimen of e carriage 
builder irt rhe driver sits back of 
passenget! and from his seat con 
jis the motors and steers the vehi 
So simple is the mechanism that 
any driver of ordinary intelligence can 
learn to «perate it in a very short 
time. The cab is equipped with two 
motors giving 644 horse power, that 
is, sufficient battery pacity to run 
thirty miles with one charge of bat 
teries Ther uve electric lights in the 
side lanterns and electric lights and 
stric foot warmers in the interior of 
the bod t is designed for use on 
any and ail streets and runs at speeds 
which var rou to 12 miles an hour 
Tl e total y ght ol hese eabs is 2 600 
pounds. Our other engraving shows 


an admirable two-seated trap to ac- 


commodate four persons 

The Fischer Equipment Company 
are making arrangements to build a 
large number of Woods’ « lectric cabs 
for use in the ecity of Chicago. and in 
some of the large cities they have 


been received with so much favor 


that they are filling many orders for 

private use, and are building a num 

ber of vehicies for European trade. 
The Woods’ moto-vehicles are ad 


with 


hich, if we do, we shall be astonished at.the 


“ 
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long to acquire the skill necessary to operate them sat- 
One important feature is, that it ts Impos- 
sible to apply the brake to any of these vehicles with- 
out first cutting the power off from the motors. It is, 
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In the light road buggy one motor is used with a 
differential gear, but in all the Woods’ motor vehicles 
for hard and heavy work two motors are provided, one 
attached to either rear wheel, and every provision is 
made for automatic adjustment for the turning of 
corners or the turning of the vehicle completely around, 
‘be motors themselves are built with ironclad arma- 


tures and special coil windings, which 
coils are wound before being placed 
upon the armature. This enables the 
coils to be shipped anywhere, so that 
they can be fitted into the armature 
without any difficulty whatever by 
those who understand nothing about 
armature winding. The batteries may 
be charged while in the vehicle or du- 
plicate sets may be substituted for 
them. The batteries are economical 
and the stated mileage capacity is 
conservative, and, under the proper 
conditions, the carriages will do 25 per 
cent more than their actual guaran- 
teed figure. 
—_—____#e—___ 
The Consulting Cyclist, 

The growing use of the bicycle and 
its frequent prescription as a means 
to health suggests, as a_ possibility, 
which, in fact, is already not far from 
its accomplishment, the evolution of a 
new kind of medical specialist, the 
consulting cyclist, who wik devote 
himself to giving medical and practi- 
eal advice as to all that concerns the 
use of the machine; whether to ride or 
not ; what sort of a machine to ride; 
at what pace to ride ; how the saddle 
is to be adiusted ; where the handles 
are to be set; how the machine 
should be geared, etec.; all being things 
whick differ for each individual. For, 
in truth, the fitting of the machine to 
the individual is a matter of no small 
nicety, and is one in regard to which 
the advice of a medical man knowing 
in such matters is of considerable im- 
portance. Many a doctor recommends 
the use of a‘cycle who is himself no 
cyclist, just as he may recommend hy- 
dropathie treatment, although he may 
know but little about the various com- 
binations of bath treatment which will 
be found of greatest use at the parti- 
cular spa resorted to. In stating the 
broad fact that cycling will do good, 
he is acting within the range of his 
own knowledge and experience; but 
when he is asked about speed and 
gears and lengths of run, unless he is 
a cyclist as well as a medical man, he 
is apt to find himself at sea, and so is 
tempted either to deal with these mat- 
ters ‘‘on general principies ” or to refer 
his patient to the dealer. But surely 
the decision as to all the details of 
bicycling, especially when bicycling is 
undertaken for health purposes, is a 
medical affair, and is also one which 
may very properly be made a spe- 
cialty.— Hospital. 

—— 

Bridges for Russia, 

The Phenix Bridge Company, of 
Pheenixville, Pa., has just received a 
eontract for twelve steel bridges for 
the Russian government, and work 
will be commenced at once. The 
bridges are for the Eastern Chinese 
Railway, the southeastern extension 
of the Trans-Siberian Railroad. Work 
will be hastened as much as possible, 
in order that the material will reach 
its destination before winter begins. 
It will be shipped to St. Petersburg 
and thence by rail to Viadivostock. 
An engineer of the railway is now in 
Pheenixville, saperintending the work. 

Fall of Meteors in Indiana. 








Two meteors fell at Vincennes, In- 
diana, on May 1. One struck a slab 
of stone on a Baltimore & Ohio 


rabl esigned, and one notices , , ‘ i j j j 
mirably desig » al ne noticeable thing is that tion of both being effected by the manipulation of a freight car just as the train had crossed the Wabash 


wood whe 


clusivel' In practical tests of both wire 


pneumatic tires and wood wheels and 


solid 


d ubbe ree 5 2 > ‘ : . . . . » 
1nd hard rubber tires are used almost ex- single handle. A separate reversing switch is used bridge, and the slab was shattered by it. The other 
wheels and which is provided with a lock,’so that when the key is meteor struck a pile of brick with a loud noise and 
rubber removed the vehicle cannot be operated by anyone not broke it into small fragments. It is doubtful if the 


? rv] as } »n demonstrate - oe - , . - . ‘ Ms 7 a 
tires, it has been demonstrated to the satisfaction of possessing a key. The various speeds are obtained by fragments have been examined by scientific men as 


the design: r that the latter are far more desirable and series paralleling the batteries, and in this work great yet, but from newspaper accounts they appear to have 
endurable in wany ways than the former, and present pains have been taken to insure a uniformity of dis- been of a rocky rather than a metallic nature. 


a more satisfactory appearance, and 


due to punctures are done away with 


The control and operation of these vehicles has been section ordinarily required are used, so that the resist 
reduced to much simplicity,so that it does not take ance may be perfectly uniforin. 


annoyances charge from the batteries when in parallel; and con- 


tacts and connections of nearly four times the cross 
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Wyrcuirr’s English Bible, usually known as the 
Brawhall manuscript, from the' Ashburnham collec- 
tion, was sold at auction for $8,750, on May 1, 
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ELECTRIC MOTOR VEHICLES. 

The wonderful development of electricity within the 
past few years, for power purposes, and its great econ- 
omy, adaptability, and usefulness in that line, as shown 
by its universal adoption for the propulsion of street 
railway cars, also clearly demonstrate its superiority 
as a convenient and easily controlled power for motor 
vehicles, which are becoming so popular. 

While the well known trolley car takes its power 
through the overhead or underground wires and con- 
ductors from an inexhaustible source of electricity, the 
motor vehicle is limited to the charge or amount it 
can carry, in consequence of the fact that it is intended 
to travelin places and over roads where there is no con 
tinuous outside supply of electricity. Hence, the meaus 
of storing electricity economically in the form of 
batteries is now one of the problems which is 
undergoing development. 

New ideas are constantly being worked out, and 
it is confidently expected improvements will con- 
tinue by which greater efficiency will result. At 
present, changes have been made in the con- 
struction of storage batteries whereby a surpris- 
ingly large quantity of active material is put into 
a small space, and this accounts for the neater 
appearance electric motor vehicles now possess 
It is also a fact that the 
aggregate weight of battery for the amount of 
eurrent discharge obtained is less than formerly. 

The factor of weight is one of the features in 
electric vehicles that practical men are working 
and it is said that whenever a 
storage battery or a system of storing the electric 
current is invented by which the weight of the 
battery is greatly reduced, there is certain to be 
an impetus given to the electric motor vehicle in- 
dustry such as has never been thought of. 

One of the essential requirements in a motor 
vehicle is that the reserve power shall be in- 
stantly available for a brief period of time, as, 
for example, when heavy grades are met with. Ina 
storage battery this condition is perfectly met, the 
increase of current demanded being readily given off 
and accurately measured by the ampere meter, so 
that by observing the latter while traveling on an ap- 
parently level road one can detect slight grades by the 
varying position of the ampere needle. 

The battery may be considered as an elastic equalizer 
eapable of giving off in an instant the amount of cur 
rent needed at various times and emergencies. This 
makes electricity an ideal power for vehicles, for it 
eliminates the complicated machinery of either gas, 
steam, or compressed air motors, with their attendant 
noise, heat, and vibration. It is not only serviceable 
as power, but also as light at night. 

In the accompanying illustrations on the front page 
will be seen a new design for an electric surrey which 
has the appearance of an ordinary two seated carriage. 
The upper illustration, reproduced from a photograph, 
shows its appearance when on the road carrying a full 
load of passengers ; the lower illustration gives 
an idea of the construction of the working 
parts. Referring to this, it will be seen that 
the storage battery is divided into two main 
parts, one section being in two boxes under the 
front seat and the other in two crates under the 
rear seat ; access under the front seat is had by 
a door opening on the side, and the rear by 
the lowering of the hinged back of the carriage. 
The Willard storage cell is used, forty-four of 
them, the size of each is 3°¢ x 5,5 K 95g inches 
high, and total weight nine hundred and fifty 
pounds. The active material is very compactly 
placed, yet arranged to provide a large sur- 
face. Insulated wires lead from the terminals 
of the battery to the controller located under 
the front seat just ahead of the battery, which 
controller is in the form of a cylinder having a 
number of contact plates on its surface sepa- 
rated by insulating material on which bear 
brass springs severally connected with battery 
in such a way that in one position of the cylin- 
der only a few cells will operate, or in another 
so that they will be arranged in parallel, or in 
another in series, or in another for reversal of 
the direction of the current. 

On the left hand end of the controller cylinder 
is a small cog wheel which meshes with a seg- 
ment gear forming the lower end of the reciprocating 
controller lever standing in a vertical position between 
the cushions of the seat. The movement of this lever 
forward rotates the cylinder and puts on the current of 
varying degrees of quantity and intensity, according to 
the speed desired. There is a ratchet wheel adjoining 
the pinion of the cylinder on which a spring paw! 
acts as a temporary friction lock, holding the cylinder 
in whatever position it is placed, yet yielding to the 
motion of lever when foreed forward or backward by 
the hand. 

Pushing the lever forward one notch or click of the 
spring below gives a very slow speed of two to three 
miles an hour, to the second notch six to seven miles 
an hour, to the third notch ten to twelve miles an 


over former designs. 


to overcome, 
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hour, to the fourth notch fifteen miles an hour. By 
drawing the lever back to the vertical position the 
current is thrown off. Running the length of the lever 
is a latch rod terminating at the upper end of the 
handle. To reverse the current for backing, this rod 
is pressed downward with the thumb at the top of the 
handle, which permits the controller to rotate in the 
opposite direction. Two different speeds for backing 
may be used. Thus one lever is used for a forward or 
backward movement. The driver sits on the left hand 
side of the seat, operating the driving lever with the 
right hand and the steering lever with the left. The 
steering shaft rises vertically through the bottom of 
the carriage, just in front of the driving lever, and is 
hinged so that the upper part can lie in a horizontal 





AN ELECTRIC VICTORIA. 


position, either to the right or the left. The driver, in 
the upper illustration, is in the act of operating the 
steering lever. An electric push button is inserted in 
the handle connected with a signal electric bell, seen at- 
tached to the underside of the bottom of the carriage, 
at the front. The signal is sounded by pressing the but- 
ton with the thumb of the left hand. Under the left 
hand end of the front seat is a special safety switel for 
completely cutting off the current. At the opposite 
end is another switch for the electric dash lamps ob- 
served on each side. Beside this switch is a three-knife 
switeh which is turned down for charging. 

The vertical steering shaft is connected underneath 
the carriage by a crank and rod with one end of an in 
around which the front 
the hub is pivoted on its 
Another connecting 


terior movable hollow hub, 
wheel runs on ball bearings ; 
interior to the carriage frame. 
cross roa exténds from this hub to the same style of 
hub on the opposite side. So that the movement of 
one hub by the steering shaft operates the other in the 








THE RIKER ELECTKIC DELIVERY WAGON. 


same direction, both moving parallel to each other. 
This enables the steering to be done very easily. 

The carriage frame which supports the springs is 
built of strong steel tubing, well braced and jointed. 
The foot brake lever projects slightly above the floor, 
and has side notches for holding the lever in any posi- 
tion it may be placed. From this lever under the car- 
riage, the brake rod extends to a band brake wheel se- 
enred on the rear tubular propelling shaft adjcining 
the large gear wheel, also keyed on the same shaft. 
To exclude dust, these are covered by a metal easing 
which is removed in the illustration for more clearly 
showing the driving mechanism. 

An additional safety hand brake is provided, the 
lever of which will be seen just inside the front seat 
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frame, and operates the usual brake-shoes which bear 
against the rear wheels. 

The motor, of 2 kw. capacity, is inclosed in a tight 
metal case; one side is clamped firmly to the axle casing, 
the other side is loosely secured on a vertical rod, but 
clamped between two spiral springs inclosing the rod. 
The object of the spring is to compensate for the 
sudden thrust or strain put upon the motor when the 
current is quickly applied, either for going forward o: 
backward. The pinion of the motor is made of raw 
hide edged with metal, and meshes into the large gen: 
driving wheel previously mentioned. This construc 
tion makes a noiseless gear. 

The rear axle is constructed in two parts. 
solid axle attached rigidly to one rear wheel, while the 

other end is connected by a differential gear in hub 
of the other wheel with the tubular driving axle, 
both being incased in a stationary tubular axle and 
run on roller bearings. The solid and tubular axles 


One is a 


both revolve together ordinarily, except when turn- 
ing curves; then, by means of this gear, one may 
rotate slower or faster than the other. Such con- 
struction permits the vehicle readily to turn small 
circles and curves. 

A later form of applying the motive power is 
to employ two 2 kw. electric 
tached toa solid rear axle and adjacent to each 
rear wheel. On the interior face of the wheel is a 
concentric toothed rack ia which the motor pin- 
ion engages, thus applying the power directly to 
the wheel instead of to the axle. This construe- 
tion will be observed in the illustration of an elee- 
tric delivery wagon, and it will be noted that the 


motors, each at- 


wheels are of wood, fitted with solid rubber tires. 
The battery in this vehicle oceupies the floor space 
in the bottom and rises nearly level with the driv 
er’s seat. In other respects the controller and 
brake mechanism is the same. The weight of thi 
vehicle is 3,600 pounds. It is extremely convenient 

to operate in crowded streets, and is more economi 
cal to run than a horse vehicle. With one ob 
the battery the vehicle is capable of running 30 miles 
on a smooth, hard pavement. 

In another illustration will be seen a single-seated 
victoria rich and handsome in appearance. In the 
piano-like extension on the rear is the battery, The 
vehicle has pneumatic rubber tires and is operat- 
ed on the same plan as the others. It weighs 1,800 
pounds and has run a total of nearly 5,000 miles. 

Electric vehicles are provided with a special socket 
under the floor, in which a brass plug fits for charging 


irge of 


and making connection readily with the source of elec- 
tricity. 

The charging of the storage battery occupies on the 
average about two hours’ time, the quantity of current 
being varied to suit the rise of the voltage. 

It should be mentioned that the weight of the elec- 
tric surrey is 2,700 pounds and that it travels a distance 
It has a 
aumeter the 
board in front of the driver, and thick pneu- 


a pressure of 125 


of 25 miles ona level road on one charge. 


combination and voltmeter on dash 
matic rubber tires blown to 
Ibs. to the square inch, 
three feet in diameter. 


switch on the left is a three-knife switch, which 


The wheels are about 

Adjoining the light 
is turned down when the carriage is charged 

All of the foregoing described motor vehicles 
were designed and manufactured by the Riker 
Electric Motor Company, Nos. 45 and 47 York 
Street, Brooklyn, N. Y., on what is known as 
the ‘Riker system,” after the patents of Mr, 
A. L. Riker, a well known mechanical and elec- 
The company has recently in- 
the *“‘brougham,” a 


trical engineer. 
troduced another type, 


very serviceable vehicle, and have supplied 


customers in France and England with their 
Several of 


vehicles. these vehicles are to be 








seen at the Electrical Show at Madison 
Square Garden. 
+ 06> a — 
Relief Expedition for Lieut. Peary. 


The sealing steamer ‘‘ Hope” is to be tho- 
roughly overhauled and repaired preparatory 
to proceeding northward next month with an 
expedition for the relief of Lieut. Peary, who 
went to the Arctic regions last summer with 
a specially selected party. It is thought that 
he may now need assistance, as his steamer, 
the ‘‘ Windward,” has been frozen in the ice floes since 
the early part of last winter. 

a 
More Locomotives for England, 








According to recent cable advices, it is stated that 
the Midland Railway of England has arranged to place 
another contract for 130 locomotives with American 
firms. It is understood that the Great Northern Rail- 
way will also order a large number of engines of the 
mogul type from American locomotive builders. 


-_-o, oS 


THIEVES have taken nearly all the brass work of the 
Yerkes electric fountain in Lincoln Park, Chicago, and, 
of course, in taking the brass fittings, they did great 
damage to other parts of the fountain, 
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SOME EARLY FORMS OF THE AUTO [05‘LE. 


The great interest and activity which have | hown 
during the present decade in the question 0. automo- 
bilism, and the fact that early in the previouc <iecade 


such a thing as a practical automobile did notes t, 
would lead one to suppose that this was an entir y 
modern method of locomotion—an attempt, in fact, co 
extend the autotractive principles of the locomotive to 
our city streets and country highways. As a matter of 
automobile antedates the locomo- 
built 


fact, however, the 


tive. The rude steam carriage of Cugnot was 
over half a century before the locomotive, and a prac- 
tical steam coach was carrying people on the roads sev 
eral years before the railway was an assured success. 
Indeed, some excellently designed and successful steam 
coaches were in operation and running on a regular 
schedule during the early years of the steam railway, 
and had it not been for the sudden diversion of public 


interest and capital from road traction to rail traction, 


we would not at this late day be working on the prob- 


lein of the best forms of body, frames, and motor for 
locomotion on the roads. 

Unquestionably, the credit of having designed and 
constructed the first mechanical road carriage belongs 
to a Frenchman, Nicolas Joseph Cagnot, who built and 
ran in 1763 a successful model, and subsequently, in 
1769, constructed for the French government a three 
wheeled steam gun-carriage for transporting heavy 
ordnance. The well known illustrations of this car 
riage show it to have been a very crude affair. It was 
carried upon three wheels ; the gun resting between 
the larger wheels, and the boiler and engines being 
placed so as to overhang the trolley. This single wheel 
was both driving and steering wheel in one, and it 
turned about a king-pin, the vertical engines being so 
mounted as to permit this rotation. The boiler was a 
kettle-shaped affair, with a fire-box formed in its base, 
and a steam pipe which led from the dome-shaped top 
to a two-way valve, communicating with a pair of ver- 
tieal bronze cylinders. The rotary motion was secured 
by means of pawls on the piston rods and ratchet 
wheels fixed to the driving wheel. 
machine was, he deserves every credit as the pioneer 


Crude as Cugnot's 


builder of an automobile carriage. 

For the next practical carriage we must cross to Eng 
land, where 1781, built and ran a model 
steam tricycle which is now preserved in the Birming- 
ham Musenm William 
closely associated with the early development of the 
turned his attention to steam road car- 
in 1786 built a road coach in which the 


Murdoch, in 


Symington, whose name is 


steamship, 
riages, and 
movements of two pistons were communicated to the 
driving wheels by racks and pinions. 

In America the name of Oliver Evans is honorably 
associated with the history of the steam carriage. In 
1786 he applied to the Legislatures of Pennsylvania and 
Maryland for a patent on steam 
wagons, and began the construe- 
later he 


a 
tion of one, aithough 
neglected it for other 
and more profitable enterprises. 
About this 
moved an engine from the fac- 


pressing 


time, however, he 


tory, where it was wade, to its 
final position by placing it on 
wheels and gearing the wheels 


to the crankshaft. Nathan Read, 


in 1790, applied for a patent on a 


steam carriage and constructed 
a model. He proposed to use 
two double acting steam en 


gines, and his design is specially 
meritorious because he made use 
maltitubular boiler—an 
the 


complete success of steam-driven 


of his 
indispensable element to 
carriages 

In tracing the growth of the 
automobile we must again cro 
to England and take note of the 
work of Trevithick, the man 
who, perhaps, more than all 
others, is entitled to be called 
the Father of the 


During the closing years of the 


Li comotive 


eighteenth century be built sev 
eral models, and in 1801 he built 
a full sized road coach which had 
its trial on Christmas eve of that 
year. of the 
trip by an eye witness and participant will bear repeti- 
tion : “In the year 1801 
evening, Captain Dick (Trevithick) got up steam. 


A quaint account 
upon Christmas Eve, towards 


When we see'd that Captain Dick was a-going to turn 
on steam, we jumped up, as many as could—maybe seven 
‘Twas a stiffish hill going from the 
Weith up to Comborne beacon. but she went up likea 


or eight of us 


little bird 
l jumped off 


and went on up the 


As we were very squeezed together, 
She was going faster than I could walk, 
hilla quarter of a mile further.” 
Pretty good work for a trial trip, up hill, with an over- 
load of passengers, and in the year 1801 ! 

Trevithick, like many a pioneer inventor before and 
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since, grew disgusted with the opposition or apathy of 
the public and turned his genius in other directions. 
He was succeeded by less talented and practical men, 
who, fearful that they could not secure sufficient ad- 
hesion, built rack railways, or attempted, like Brunton 
in 1813, to imitate the action of a horse's legs, and act- 
ually built machines that were prodded along by 
jointed iron legs that pushed against the ground. 

The first attempt to place on the roads a mechani- 
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MACERONE AND SQUIRE'S WATER-TUBE BOILER. 
PRESSURE 150 POUNDS. 


cally propelled stage coach was made by W. James, 
assisted by Sir James Anderson. The illustrations 
show this very ambitious vehicle, which was capable 
of carrying twenty people, to have been modeled on 
the lines of the horse drawn stage coach. It was driven 
by a pair of two-cylinder engines, and it proved its 
carrying ability when, on the failure of one of the en- 
gines, it made the homeward trip from Epping Forest 
to London at seven miles an hour with a full load of 
passengers. 

In 1822 Sir Goldsworthy Gurney, a man of high 
scientific attainments, took up the steam-carriage pro- 
blem and placed several steam coaches on the high- 


roads. He succeeded in climbing the steepest hills in 
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steam receiver, and carried a working pressure of 150 
pounds! Think of that! A pressure which engineers in 
most other lines of mechanical development did not 
venture to use until half a century later. The engines 
were mounted between the frames and connected to 
cranks on the rearaxle. The cy/inders were 74¢ inches 
diameter by 15°¢ inches stroke. Ihe furnace, which was 
practically self-fed, was fed fro1: a hopper, and foreed 
draught was secured by means of a fan, driven by belt- 
ing from a pulley on one of the rear wheels. This 
coach ran 1,700 miles without repairs. It used coke 
for fuel, at a cost of about seven cents per mile, and 
its average speed was 14 miles an hour. 

It is beyond the scope of this article to pursue the 
subject further or speak of the labors of such men as 
Benstall and Hill, Anderson and James, Heaton, 
Church, and the great Scott-Russell, builder of the 
‘*Great Eastern,” and others less known; but enough 
has been said to prove that the present activity in au- 
tomobilism is merely a revival of an industry which, 
over sixty years ago, had advanced to a high stage of 
perfection, and but for the success of the railroad and 
the bitter opposition of the stage coach and other 
vested interests, would undoubtedly have kept pace 
in its own sphere of usefulness with the steam railroad. 
The attempt to establish the steam carriage on a per- 
manent footing failed, and, except for occasional and 
widely separated attempts to improve on the early 
forms, nothing was done for a period of half a century. 
The next serious attempt to develop the automobile 
was to take place in the country of the pioneer builder 
of these machines, fur to France belongs the credit for 
the modern revival of the mechanical road carriage. 
A condensed history of automobilism in Paris (which 
is France) will be found in another column. 
»>+o+o— . 

A Novel Path for Bicyclists, 

The lot of the wheelinan is not a particularly happy 
one in the mountainous region about Los Angeles and 
Pasadena, in Southern California, for cycle paths are 
unknown, and beyond the city limits the country is so 
rolling that the pleasures of cycling are not commen- 
surate with the pains. All this is to be changed, how- 
ever, by the construction of an elaborate wheelway 
which is probably unique. 

An elevated cycle path is to be erected between 
the two places, which will be nine miles long. It 
will be remembered that Pasadena and Los Angeles 
are sister cities, and the problem of transportation be- 
tween them has been slow of solution, owing to the 
fact that the country between the two places is of such 
a rolling character, and also on account of the numer- 
ous waterways, or ‘‘arroyos secos,” as they are called. 
The cities are now connected by three railroads and 
one electric road. There was, however, no foot road 
for cyclists. The common wagon roads, with their 

dust and mud and ruts, had to 
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14 miles an hour. 


and around London, and only gave up his attempts 
when the opposition of vested interests rendered them 
unprofitable. At the same period Hancock was achiev- 
ing remarkable success in the construction of large 
steam omnibuses, of which he built nine iw all. 

Upon the retirement of Gurney, one of his employes, 
J. Squire by name, constructed a steam earriage. As- 
sisted by Col. Macerone, he subsequently built several 
practical carriages, one of which is shown in the ac- 
companying illustration. It will be seen that it was a 
four-wheeled affair, with the passenger accommodation 
in front and the boiler behind. The latter was of 
the vertical, water-tube type (see cut) with a central 
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Cylinders, 74 inches by 1534 inches; water-tube boiler, forced draught, and 150 pounds steam pressure ; 


be followed, which made cycling 
anything but pleasant. In spite 
of these drawbacks, there was a 
certain amount of bicycle riding 
between the two cities, and in 
the face of discouraging circum- 
stances, it was found that there 
were at least 30,000 wheelmen in 
Los Angeles County alone. In 
view of these facts, Mr. Horace 
M. Dobbins, of Pasadena, or- 
ganized what is known as the 
“California Cycleway Com- 
pany.” The capital was quickly 
forthcoming, and plans were 
drawn for an elevated speed- 
way between the sister cities, 
which is to be exclusively de- 
voted to cyclists. The franchise 
and rights of way have now been 
obtained and the work has ac- 
tually begun. 

The path is supported by pil- 
lars of varying heights to take up 
the inequalities in grade. The 
floor is of boards and is 10 feet 
wide. There is a 4-foot lattice 
work fence on each side, to pro- 
tect the cyclists. The pathway 
will be lighted by electric lights, 
staggered across at intervals, as 
on the Brooklyn Bridge. Mid- 
- way between the two cities a 
park and casino will be built by the company. The 
charge for the use of the structure will be merely nomi- 
nal, and annual passes will be issued with each share 
of stock. Special attention has been paid to the 
grades, and the trip northward to Pasadena from Los 
Angeles will be no hardship, as the grade is almost im- 
perceptible. Cyclists will now be permitted to view 
the beautiful scenery without having to look out for 
ruts in the road. 
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average speed, 


a ee ee 
M. Muzin, who obtained much valuable information 

about the Congo region by his journey to the center of 

Africa, made from 1889 to 1892, died at Zanzibar. 
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NEW METHOD OF MOUNTING CYCLOMETERS. 

One of the causes which has led to many riders dis- 
earding their cyclometers, much against their inclina- 
tion, is the fact that they are easily broken off when 
the wheel is put into a rack or stacked up with 
others, or become bent so that the trip does not en- 
gage and the record is lost. 

Having in mind these objectionable features of the 
eyclometer in general, the New Departure Bell Com- 
pany have introduced the cyclometer shown in the ac- 
companving illustration. 

The cyclometer proper is mounted inside of the 
spokes and upon 
the hub, the star 
wheel projecting 
just through the 
spokes, but not 
far enough to 
eatch or hit any- 
thing. The trip 
is mounted on the 
axle inside of and 
behind the fork, 
thus being entire- 
ly out of the way. 
In the iliustration 
the bicycle fork is 
made  transpa- 
rent, so that the 
trip may be seen. 

It will be noted 
that this construe- 
tion at once re- 
moves all source 
of danger to the 
eyclometer and affords the rider the means of keeping 
his mileage correctly without danger from breaking or 
mischievous handling. 

Every gear of this cyclometer is nachine-made and 
finished accurately to gage. No soft metals or cast 
parts are used. None but the best hard brass and 
special nickel silver enters into its manufacture. 

- ++ ere —— 
A MECHANICAL BICYCLE-CHAIN CLEANER. 

The ordinary method of cleaning a bicycle chain by 
means of kerosene has its disadvantages, chief among 
which may be mentioned the lack of any means for 
* filling” the chain after having been cleaned, so that 
no dirt shall enter the joints. A mechanical chain 
cleaner, made by the American Bicycle-Chain Cleaner 
Company, 106-108 Beekman Street, New York city, 
provides a means whereby the links can be properly 
** filled ” and lubricated after having been cleaned. 

The chain cleaner in question comprises a receptacle 
having a hinged cover, two cups which can be at- 
tached to the receptacle, and a sprocket wheel mounted 
in the upper part of the receptacle and operated by a 
erank. 

Of the two cups, one is designed to contain kerosene 
and the other tallow. The kerosene cup is provided 
with a false bottom having a hole through which the 
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A MECHANICAL BICYCLE CHAIN CLEANER. 


dirt gravitating from the chain may pass. The tallow 
cup is provided with an outer and an inner compart- 
ment. Within the inner compartment tallow is placed, 
which is melted by hot water poured into the outer 
compartment. 

The chain, after having been removed from the 
bieycle, is hang upon the sprocket wheel in the upper 
part of the receptacle. The kerosene cup jg then 
hung in place, so that the lower portion of the chain is 
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immersed in the oil. By rotating the sprocket wheel 
rapidly, the dirt will be removed from the chain and 
will gravitate through the false bottom of the cup. 
When the chain has been cleaned, the kerosene cup is 
removed, and the tallow cup substituted therefor. 
The sprocket is then turned again to “ fill” and lubri- 
cate the chain. After having been removed from the 
hot tallow the chain is hung up to cool. 

Thus “ filled,” the chain is protected against the ad- 
mission of dirt by a coat of tallow which remains in 
the joints for a considerable time. 

The manufacturers have subjected their device to 
severe tests. Seventeen links of a chain became eigh- 
teen inches long after three thousand miles had been 
ridden without cleaning, graphite and oil being used to 
lubricate the links ; while seventeen links became only 
seventeen and three-sixteenths inches long after a ride 
of fifteen hundred miles, when the chain cleaner had 
been used. 

ee ee 
Bicycles for Firemen, 

Radical charges are being made in the fire system of 
Washington, D. C. The most important is, without 
doubt, the mounting of firemen on bicycles. Commis- 
sioner Wight, noting the success which has attended 
the formation of police bicycle squads, decided to also 
mount a certain number of firemen on bicycles. At 
each engine house a fireman was selected to ride a bi- 
eycle. Whenever his company is called out he precedes 
it to the fire. A man mounted on a bicycle can make 
much better time over the perfect asphalt streets of 
Washington than a heavy fire engine drawn by horses. 
Every second is important in a fire, and in many cases, 
when lamps are overturned or draperies catch fire, the 
presence of an experienced man with the necessary ap- 
pliances might prevent disastrous fires by attacking the 
blaze in its incipient stage. It is estimated that fire- 
men on bicycles are able toreach the fire on an average 
of three minutes before the apparatus, and where four 
or five companies respond to a fire an equal number of 
trained men would be at the point of danger at about 
the same time, and might often accomplish a great deal 
before the engine and ladder companies arrive. Each 
bicycle fireman will carry a small chemical fire extin- 
guisher upon his back, and he may also carry a light 
pick. 

Among the other innovations which have been intro- 
duced is the use of a megaphone for giving orders, tak 
ing the place of the old firemen’s trumpet. Since these 
novel features have been introduced the Commissioner 
has received many sensible suggestions, one of them 
being for a chemical fire extinguisher of considerable 
size to be carried on a duplex bicycle propelled by two 
men. Such an arrangement could also carry a scaling 
ladder and picks. An automobile chemica! fire ex- 
tinguisher and ladder cart would be particularly desir- 
able in either city or country, especially in the latter, 
where horses are not readily obtainable at the moment 
of a fire. No town isso poor that it could not afford 
at least one piece of automobile fire apparatus. It 
would be ready at a moment’s notice to go immediately 
to the scene of danger, would cost nothing for main- 
tenance, and, with proper inspection, there would be 
no danger of its giving out ata critical time. Other 
suggestions for improvements in fire fighting is a small 
telephone outfit to be carried on the backs of firemen. 
As the fireman dashes into the building the wire could 
be unwound automatically from the reel, and he could 
readily communicate with the chief on the ground, so 
that if there were any danger of a wall or floor falling, 
the firemen could be notified. Of course, 
it might be said that the wires would be 
injured by the fire itself, but there are 
many oceasions on which firemen do most 
of their work frow adjacent buildings, 
where there would be no danger of the 
wire being destroyed or even of the insu- 
lation being burnt off. 

_———~_30 oo 


A NOVEL STIRRUP-PEDAL FOR BICYCLES. 

A stirrup for bicycles has been patented 
by Carl F. Kabisch and Raphael B. Gar- 
cia, 95 Broad Street, New York city, 
which is designed to enable a rider to 
exert greater power on the downstroke 
than would be possible if the ordinary 
form of pedal were employed, and to ob- 
tain a better control of the wheel when 
back-pedaling. 

The stirrup is pivoted on the pedal-pin 
of the crank by means of a sleeve swing- 
ing on ball-bearings. Whatever may be 
the position of the crank, the stirrup will always hang 
vertically. 

The foot on the downstroke exerts force upon the 
bottom of the stirrup, and on the upstroke the foot 
will bear against the pedal-sleeve. Power is therefore 
applied on both up and down strokes. It is claimed 
for the stirrup that it dispenses with the necessity of 
toe-clips ; that high knee-action is overcome ; and that 
in back-pedaling the rider is enabled to stop his wheel 
wore quickly than would otherwise be possible. From 
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Fig. 1 it is evident that the crank can be made 
shorter than usual, because the stirrup-pedal being 
always in vertical position, the length of the upstroke 
is that of the crank and the length of the downstroke 
that of the crank plus the depth of the stirrup. It fol- 
lows, therefore, that the path of the foot is elliptical, 
thus enabling the rider, as before mentioned, to apply 
more power than would otherwise be possible. 
-~ —>+-@-> a _= 
A SIMPLE BICYCLE-SUPPORT. 

The subject of the accompanying illustration is a bi 
cycle support, so constructed that, when not in use, it 
may be folded closely against the bicyele-frame. 

Fig. lis a view of a bicycle with the support at 
tached. Fig. 2 represents the lower brace of a bievcle 
with the support in closed position. 

The support comprises a tube in which a rod tele- 
scopes. The tube has a longitudinal slot with offset 
slots at the ends in which a pin on the rod is capable 
of engaging. When the pin isin the lower offset slot, 
the parts are held rigidly in supporting position. When 
the support is folded against the frame, the pin is 





WARD'S BICYCLE-8SUPPORT. 


turned into the upper offset slot to prevent an acci- 
dental outward movement of the rod 

The support is pivoted to the bicycle by means of a 
yoke on the tube, which yoke embraces the bicycle 
frame aml enables the support to be swung out of ope 
rative position. 

To the forward part of the lower brace a second yoke 
is pivoted, which serves the purpose of preventing the 
turning of the front wheel. This yoke is so connected 
by means of a wire with the support-tube that, when 
the support is swung into operative position, the yoke 
will be made to embrace the frout wheel, and, when the 
support is folded up against the lower brace, the yoke 
will be swung out of engagement with the front wheel 

In order to hold the support against the frame, spring 
clips attached to the lower brace are employed. 


The inventor of the device is Frank J. Ward. of 
Fitchburg, Mass. 
—P +o + oe - 
Arrival of the **Somers,”’ 
The torpedo boat *‘Somers” arrived in New York 
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on May 2, on the Atlantic Transport Line steamship 


“Manhattan.” We have already referred to a larve 
number of accidents which have occurred to the 
**Somers.” She will be taken to the Brooklyn navy 


yard, where an attempt will be made to put her in 
an effective condition. The single 
screw and is 156 feet long; her beam is 17 feet 6 inches 
and she draws 4 feet 6 inches of water: she registers 
145 tons and has two smokestacks, a conuing- tower, 
and ove torpedo tube ; she mounts no guns, 


“Somers” has a 
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THE DARING FEATS OF A TRICK-RIDER. 


The habitués of the Variété Battenberg, in Leipsic, recently 
had an opportunity of witnessing the astonishing feats of an 
American trick-rider, N. C. Kaufinan, whose performances proba 
bly surpass anything which has yet been attempted in Europe. 


Our German contemporary, Die Lilustrirte 
Zeitung, remarks that Kaufman's tricks 


ire so startling and often so daring that 


i deseription of them would fill a goodly 
sized volume When Kaufman first ap 
pears upon the stage, he lays his wheel 
upon the floor He then runs up to it 
and in a flash, placing both feet upon the 
pedals, swings himself into the saddle 


Then a series of remarkable tricks rapidly 





succeed one another He stands upon 
the step and drives the bicycle with his 
hands He seats himself in the frame 
and, gniding the wheel with one hand 
and turning the pedal-crank with the 
other. rides at ful! speed about the stage 
Then, u ding himself from his un 
comfortable position, be swings bimself 


into the saddle again, and, raising the 


front wheel at the same time, turning the 


handie bars « mpilet lv around, pedals 
about supported only by the rear wheel 

While riding in this way he performs 
all econceivabie acrobatic feats. One of 
our ilustrations, for example, shows him standing upon his 
head—a feat which requires the utmost firmness and coolness. 
He confines himself not to the safety alone, but also performs 
lis tricks on the old-fashioned * ordinary,” exhibiting many 


new feats in addition to the conventional tricks of most trick- 
riders. In spite of the many break-neck experiments which 
has made, he has never been seriously injured, although 
accidents bave occurred. Kaufman was born in Rochester. 
and first came into notice at a race given by the Rochester 
Kicyele Club. At the present time he is probably the best- 
known of all triek-riders. 

> +--+ — — 

THE HISTORY OF THE BICYCLE. 

The history of the bicyele has been written so many times 
that it is undoubtedly an oid story to many of our readers, 
still, for the sake of those who may not be familiar with it, 
we give the following brief outline. The now historic types 
in the evolution of the modern bicycle ure so well known that 
we have refrained from reproducing illustrations of them. 

The germ of the modern bicycle is found in the * hobby- 
horse” which was popular at the beginning of the present 
eentury In brief, it consisted of two wheels connected bya 
rigid frame of wood; the rider sat on a saddle midway be 


tween the wheels and propelled it by means of strides on the 


grour d No provision for stee« ring Was made, 80 that its mo- 
tion was ted to a straight line. In 1818 Baron Von Drais 
arranged ¢ ul ersome machine so that the front wheel 
could be steered hat such a clusy means of locomotion 
should soon fall into disuse was not at all strange. We have 
now had two wheels arranged in tandem, 


of the wheels to turn, and finally the third step consisted in contriving a mechanism by which the 
affair could be propelled without touching the feet to the ground. Such a machine is credited to two 
Seu hmen. Gava Dalzell and a man of the name of MacMillan. It was usually supposed that 
—_ nvention dated from 1834, but in 1892 a close examination of the matter resulted in the 


wola i the legend 


nade in 1847 [rt 


the axle of the rear w heel by a lever 

It vas to Ernest 
development of the bievele. In 1 
Drais, he conceived the id 
or “ velocipede,” as it 
or “ bone shaker,” have und: 
established and races wer: 


M. 
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then the steering head was invented which permitted one 


and eve > « r ‘ ae 9 ; vhyi : 

tna even the original blacksmith’s bill was found, which proved that it was 
1 Dalzell’s device there were no true pedals in the ordinary sense of the word, the 
feet describing only a small segment of a circle. The motion Was transmitted toa crank attached to 


Michaux, a voung Frenchman. that we are indebted for the fourth great step in the 
1855, while repairing one of the old machines invented by Baron Von 
1 of applying cranks directly to the front wheel. The Michaux bicycle. 
was called, soon attained great popularity, and the early types of this machine, 
ubtedly been ridden by some of our readers. Bicycle academies were 
run, and the machines even penetrated the far East. In 1869 a Parisian 
Magee, still further improved the velocipede by making it entirely of iron and steel. And in the 
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same year rubber tires were introduced. In 1869 M. Michaux conceived the idea payee Ni sec 
or drive wheel larger than the rear wheel, and brakes were also introduced. The yenum of the con- 
stant improvement was the old so-called “ ordinary » or “spider” wheel, whieh remained very popular 
for the next fifteen years. The new wheel weighed from 35 to 50 pounds, instead of 80 to 100 pounds 
of the old velocipede. There were many dangers connected with the high wheel, however, and 
various expedients were adopted to avoid the danger of falls, such as placing the small wheel in front 
and propelling the machine by levers, straps, and ratchets. In 1880 Starley introduced what was 
ealled the “ Rover,” which was the true prototype of the modern safety. The wheels were both low, 
the larger one being in front. The rear wheel was driven by chains and sprockets, the same as in the 
Little by little, changes occurred in the frame and great improvements were made 
Complex shapes which were once thought impossible to produce are now forged and 
brazed together. The strength of materials used in bicycles has been studied with great care, and 
the result has been that it is entirely possible to make a thoroughly satisfactory wheel whieh will 
weigh 22 pounds. At first manufacturers built the frames on dissimilar lines. Every manufacturer 
had a model of his own. Soon the frames of the wheels began to have & general resemblance, and 
at last the almost straight line pentagonal diamond was adopted. Gradually the top bar of this 
frame was raised, until to-day it is parallel with the ground. In its frame the bicyele is a veritable 
mechanical and engineering achievement. The bearings received more and more attention, until 
now a Wheel will travel thousands of miles without showing any appreciable wear to them. In the 
old velocipedes the frame was rigid; then springs were introduced, tlie cushion tire followed, and 
finally the pneumatic tire was resurrected from the old patent records, thus furnishing the ideal 
spring between the rider and the ground, minimizing the jar due to inequalities of the road and 
giving a maximum of ease and cowfort to the rider. By such steps was the simple diamond frame 
wheel evolved from a construction which was almost a 
mechanical impossibility. The mechanical difficulties con- 
nected with the tricyele are less than those connected with 
the bieyele, but tricycles have never been particularly popu- 
lar, even when built on the lines of the modern bicycle. 
Perhaps the greatest field for the tricycle is where it is pro- 
pelled by a motor, and in the present issue we illustrate 
the leading French motor tricycle. 

There have been a number of special forms of bicycles 
on the market, of which the chainless wheel is perhaps 
the most interesting and important. The chainless bieycle 
does away with the dust and friction of the chain, tae 
shaft being substituted. Many riders claim that the 
chainless wheel runs steadier than the chain driven 
wheel. Various devices, some of them highly successful, 
have been used instead of bevel gears. Most manu- 
facturers of chainless bicycles still continue the manu- 
facture of chain-driven wheels. The tandem is also one 
of the best examples of the special form of bicycle, and, 
strange to say, it goes back to 1869, when the device was 
invented which made it possible for two people to ride on 
a velocipede, the back saddle being intended to be used 
either as a side saddle for a woman or as a man’s saddle. 
The advantages connected with a tandem are many. 
Geared up to high speed, a tandem runs with great 
ease, and the two riders are able to 
carry on conversation. The absence 
of vibration and the power which the 
tandem has against a head wind have 
all conduced to make it popular. 
Gradually came the demand for 
higher and higher speed for pacing 
and racing purposes; so we now have 
six or even seven riders mounted on a 
single pair of wheels. The sextuplet 
wheel really represents a remarkable 
engineering achievement, as the truss 
which is formed may have to support 
a tbousand pounds. Such a wheel is 


wheel of to-day. 


in construction. 
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geared to 153, so that every revolution of the pedals 
carries the wheel 3814 feet. 

Ladies’ wheels early attracted attention after the 
safety was in use, and to-day lady riders are numbered 
by hundreds of thousands. The lady’s wheel present 
ed a more difficult problem than the ordinary bicycle 
as the diamond frame was necessarily abandoned, but 
a lady’s wheel is now produced which is equal to 
a man’s wheel, with a slight increase of weight. The 
first drop frame, or lady’s machine, was patented in the 
United States in 1887. 

-—_—_—_ 3+ oO 
THE ART OF TRICK RIDING. 

There are few regular attendants at bicyele races 
and bicycle tournaments who have not witnessed the 
remarkable performances of some trick bicycle riders, 
and trick riding has also proved very popular on the 
vaudeville stage. No one but an experienced eyelist 
“an fully appreciate how expert a rider must be in 
order to perform even the simplest bicycle riding act. 
It gives us great pleasure to present some illustrations 
of remarkable feats performed by Lee Richardson, the 
bicyelist of this country. Lee 
Richardson is the son of Mr. L. M. Richardson, of the 
Monarch Cycle Manufacturiug Company. Lee Rich 
ardson Milwaukee, Wis., and attained 
his wonderful proficiency by most careful study and 
that one of the important 
points in trick riding is to ascertain the limit to which 


representative fancy 


was born in 


practice, He considers 
one can safely go in the manipulation of his machine 
in the execution of fancy evolutions. It is, of course, 
essential for the rider to know every peculiarity of his 
wheel, and the possibilities and contingencies which 
have to be guarded against. Unlimited patience and 
exhausting practice are necessary to beeome a trick 





A Difficult Feat. 
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rider. Grace and ease are required by all trick riders, 
but this all comes in time. Considered from a scien 
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Riding on Dismembered Bicycle. 
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tific standpoint, fancy bicycle riding brings every 
muscle in the body into play, and even practice in 
the simpler maneuvers will, in a short time, give in- 
creased strength and skill, and in a very 
muscles will begin to develop of whose existence the 
rider was practically ignorant 


The bicycles of trick and fancy riders are specially 


little time 


constructed, for they require to be built additionally 
strong, as the regular light wheel will not stand the 
to which the trick 
weight 


great strain wheel is subjected 
Such wheels 
thirty pounds, 
of twenty-six instead of twenty-eight 


The front fork is arranged so 


vary in from twenty-eight to 
The wheels are usually of a diameter 
inches, and the 
frame is well reinforced. 
as to permit of the front wheel making a complete re 
volution without coming into contact with the lower 
tube of the diamond frame. 

The wheel ridden by M: 


changeable gear, which permits of his going from the 


Richardson is fitted with 


saddle through the frame and remount the saddle 
again while the wachine is in mwotion—a trick which 
cannot be performed without the device mentioned, 
The simplest trick riding is to learn to ride on the 
machine without keeping the bands on the haudle-bar 
This is practiced by thousands of riders who never 
think Then 
saddle kinds of 
After the rider has become proficient in these com 
paratively simple tricks, it is possible to make trials of 
One of the most difficult of fancy riding 
this is the 


of performing any tricks, follow side 


movements and various stanadstills 


harder ones 
tricks was originated by Mr. Richardson ; 
riding of the machine backward while seated in the 
saddle in the regular way. 
of bard work before any success can be obtained. Mr 


Richardson is to have an eight weeks’ season in London. 


This trick requires weeks 
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Driving the Wheel by Hand, 
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FORMS OF LETTERS PATENT. 
for inventions have 
of this country 


EARLY 
forms which 


The 


taken at different stages in the 


letters patent 
history 
In colonial times their 
directly from the legislative 
patent laws, but a 
each act 


are various and interesting. 


form was that of a grant 


There were no general 
separate act was passed for each patent, and 
was conditioned to fit the merits of the particular in- 
was to protect. These acts usually 
recited that the petitioner had 


made a certain invention which was esteem 


b« dies, 


vention which it 


whereas 


re 


ad 


ed to be valuable: it was, therefore, enacted 


that he should 
invention for a 


certain exclusive rights 


specified time and 


have 
in the 
under certain conditions 

st patents contained no descrip 
its title, and 


The earlie 


tion of the invention except 
the identity of the invention had to be es 
tablished by extraneous evidence. Some of 
the later e 
complete statements of the object 


but there was 


lonial patents contained quite 
and mode 
invention, 
the 


f operation of the 


no detailed description of invention. 


The first patent to contain a specification 
was granted in 1712 to John Nasmyth. 

[he term of the grant varied according 
to the importance of the invention, but was 
usually fourteen years, in conformity to the 
British system. Conditions were frequently 
attached to the grant For instance, the 
General Court, or legislature, of the Massa- 


1 vy Colony in 164 
t Ji sé yh Jet 


gines of mills to go by 


6 granted a patent 


‘manufactures of en 


water for speedy 


dispateh of much work with few hands,” 


should set 


enacted that ‘‘no other person 

up or use any such new invention or trade 
for fourteen years,” end imposed the con 
ditions that the court should have power 


to restrain the exportation of such manu 


factures and the prices of them to modera- 
tion if so required.’ 

Patents 
patent laws of the 


the 
have had 


under all various 
United 


United 


granted 
States 


the caption “ The States of Ame- 


rica,” followed by the phrase “To all to 


whom these presents shall come,” and have 


closed with the usual! attestation: “* In testi- 


mony whereof I have hereunto set my hand AN 
and caused the seal to be affixed,” ete 
Under the act of 1790 the patent recited that 


‘Whereas the applicant has invented” certain things 


and the invention appears to be “useful and im 
portant,” - “These are, therefore, .. to 
grant” to the said inventor, “his heirs, administra- 
tors, and assigns, for the term of fourteen years, the 


sole and exe ind liberty of using and vend 


The patent con- 


| 
iusive rignt 


ing to others” the said invention. 
lv the title 


ification or drawing forming a part 


tained o1 and purpose of the invention. 


There Was no spec 


of the document. The statement that the invention 
appeared to be *‘ useful and important” was to indi- 
eate that the invention had been examined by the 
Secretary of State and the Secretary of War as re 
quired by the act Following the usual clause of at- 
testation, the patent was signed by the President, 
G re Washington, and by the 
Secreta f State, whoat that time 
was Thomas Jefferson.’ The seal 
used was that of t United States 
At the f f ti patent was a 

rtifica n of the Attorney-Gen 


eral, Edmund Ramdolph, that he 


had examined the patent and found 


it conformable to the patent act 


The 


pears 


conjunction “and” which ap 


was changed 


before * assigns 


to “or” in the patents granted 


under the later 
law of 1793 the patent 
W hereas ” 
that he 


useful im 


acts. 
Louder the 
that the peti 
lleged has 


and 


e the 


natn 
invented a new 
provement ir givin title of 


the invention), bas “made oath,” 


paid the fee has 
the 


* that 


etec., Das and 
" presented a 


of State” 


ght be 


petition to 
Secretary 
a patent mm 


granted,” 


‘These are therefore to grant to 


the said” heirs, ad 
the 
full and 
ty of mak 


y end 


inventor, ** his 


inistrators, or assigns, for 


u of fourteen vears. the 
exclusive right and libe: 
constructing, using, and 
nsed the said 


improvement, a description where 


of is given in the words of the 
said” inventor himself in the 
schedule hereunto annexed, and 


made a part of these presents.” 
of attes- 


Signatures of the 


Then followed the clause 
tation and the 
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President and Secretary of State. As before, the 
patent was sealed with the seal of the United States 
and was certified by the Attorney- General to be con- 
formable to law. 

It will be noticed that there was no statement that 
the invention bad been examined as to novelty, as in 
the patents granted under the prior act, for, under the 
act of 1798, the patents were granted as a matter of 
right upon petition to the Secretary of State, the same 


"The United States of Aiiictica™ 


f ial Patent fall come oy 





S Wisista ; 
* Mar heared, 
Cn oh ge 


fn the pear of rar Lord wns thewlatl fern batie 
hat | hae exneniadll the fame, ss fib chem 
ase, within 


othe ce hay hte 
ard er. oe 
ee 
tgs dare Gem she dat spt 


wr 


EARLY UNITED STATES PATENT SIGNED BY WASHINGTON. 


as is done under the British system. Under the act of 
1790 the patent did not refer to an oath, as no oath was 
required, but the patents granted in pursuance of the 
act of 1793, it will be observed, recited that the invent- 
or had made oath to his inventorship 

The patent had attached to it and forming a part of 
it a description of the invention, usually in the invent- 
handwriting. A drawing was also attached, if 
two copies of it had been furnished by the applicant, 
but if only one had been furnished, it was retained in 
the records of the State Department. 

About 1807 the practice was begun of reciting the 
advantages of the invention at the close of the descrip- 
and from 1812 it beeame customary to close with 


or’s 


tion, 


a paragraph which stated more particularly what the 
inventor regarded as constituting his invention. 





WINTON PHANTON, SIDE VIEW, 


sey’ 44.4 





May 13, 1899. 


There was no substantial change in the form of the 
grant of United States patents from 1793 until 1836, ex- 
cept that the language was more conservative, to make 
it more apparent that the statements of fact were only 
those of inventor and not of the officials. 

The act of 1836 returned to the American system 
which was inaugurated by the act of 1790, and required 
that the invention should be examined as to its merits 
before a patent should issue. It also established the 
Patent Office as a bureau of the Depart- 
ment of State and created the office of Com- 
missioner of Patents. A seal for the Patent 
Office was also provided. The patents issued 
under this act recited the allegatiuns of the 
petition and oath, the payment of the fee 
and presentation of the petition. The grant 
was in the same terms as those used under 
the act of 1790, and the patent had, as form- 
ing a part thereof, a description and draw- 
ing of the invention. This act required a 
particular statement of the extent of the in- 
vention, and claims that were more or less 
crude appeared at the close of the specifi- 
cation. The patent wassigned by the Secre- 
tary of State, countersigned by the Com- 
missioner of Patents and sealed with the 
seal of the Patent Office. 

When the act of 1849 established the Inte- 
rior Department and transferred the Patent 
Office thereto the signature of the Secretary 
of the Interior was substituted for that of 
the Secretary of State. Except for the 
change in the term of the patent from four- 
teen to seventeen years in 1861, the form 
from 1836 to 1871 was without change. 

The form used at present in granting pa- 
tents is the one which was adopted in 1871. 
In this form the previous form is condensed 
and the statement as to the examination is 
added. 

The grant closes with the clause of at- 
testation and signature of ‘one of the Assist- 
ant Secretaries of the Interior, the signature 
of the Commissioner jof Patents, and the 
seal of the Patent Office. The designation 
of one of the Assistant Secretaries of the In- 
terior to sign the patents was authorized by 
an act approved February 18, 1888. 

The description and drawing set forth the 
subject matter of the invention with great 
clearness, and the claim introduced by the act of 1836 
has now become so vital a feature that it is ealled 
the life of the patent. While the claim must be sup- 
ported by the description, the extent of the monopoly 
depends entirely upon the claim, and the choice of its 
language is so delicate a matter that the Supreme 
Court of the United States has said *‘ claim of a patent, 
particularly if the invention be at all complicated, eon- 
stitutes one of the most difficult legal instruments to 
draw with accuracy.” EDWIN J. PRINDLE. 

United States Patent Office. 
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WINTON MOTOR CARRIAGES. 

Among the notable motor carriages which have 
been placed upon the market in the last few years 
are those made by the Winton Motor Carriage 
Company, of Cleveland, {O The 
problem which confronted this 
company when they began their ex- 
periments was to produce a motor 
carriage that would go wherever 
horses went, and their carriage was 
given a practical test in running 
from Cleveland to New York. Our 
engravings represent the Winton 
motor surrey and the Winton wo- 
tor phaeton. The phaeton is a de- 
served favorite on account of its 
style, utility, and durability. It 
weighs 1,400 pounds and the cost of 
operation is only one-half cent a 
mile. The driving mechanism is 
snugly concealed in the body of the 
vehicle. The motor is of the singie 
hydrocarbon type, simple, power- 
ful, and compact, and is practically 
free from noise and vibration. The 
motor is absolutely under the con- 
trol of the driver at all times and 
can be run at any desired speed, 
the motor making from 200 to 1,000 
revolutions as is required. The 
speed of the carriage can be regu- 
lated and held at will anywhere 
from zero to the maximum power 
of the motor, which is eighteen 
miles per hour. The carriage is 
operated by levers, which engage, 
release, or reverse the driving me- 
ehanism and apply the brake. Va 
riable gear for different speeds is 
not necessary, excepting the hill- 
climbing and backing gear. The 
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weight and dimensions are accurately proportioned to 
the power employed, securing the proper traction. Al- 
though intended for two, the phaeton will seat three 
people. It uses common stove gasoline, which can be 
obtained in any village, and carries a sufficient quan- 
tity for a day’s run of seventy-five miles. Each car- 
riage is finished in Brewster green, with leather 
cushions, dash, and fenders, and handsome nickel 
trimmings. They are also supplied with top, 
storm apron, lamp, and gong. 

The surrey is another handsome vehicle, and 
is provided with a motor which is more power- 
ful than the phaeton. The company are also 
about to build a 1,500 pound delivery wagon 
with variable speed, the motor having an air 
governor controlled by a foot-button, which 
regulates the intake. 
——__—ip>--@>— 

Electrical Exhibition Notes, 

Each of the Electrical Exhibitions held in this 
city of late years has been distinguished by 
some special feature. That of 1896 included 
the best public demonstration of the Roentgen 
rays, the transmission of power from Niagara, 
and the sending of a cable message around the 
world. The Exhibition of 1898 included a com- 
plete church lit by vacuum tubes, the applica- 
tion of electricity to street car traction, the 
first series of Wwaxworks ever made to illustrate 
the history of an art, the theatrophone, and the 
beginnings of wireless telegraphy. The promi- 
nent feature of the 1899 Exhibition will cer- 
tainly be automobilism. The exhibit of electric 
vehicles will be by long odds the largest and 
best ever seen in Awerica, and second only to 
the great exhibits of Paris; in fact, in many 
respects it will surpass the displays of Europe, 
because it will illustrate particularly the appli- 
sation of electricity, and because the vehicles 
shown will demonstrate the high perfection 
that the art has already reached in this coun- 
try. This degree of excellence is proved by the 
fact that, while there is no sale for European 
automobiles here, the manufacturers’ in 
America cannot ship machines fast enough to keep 
up with the demand. This automobile exhibit bids 
fair to be a sensation in New York, illustrating as it 
will the wonderfully wide range of application, car- 
riages and wagons of every type being shown, with 
many special points of novelty and originality. It has 
been proposed, in connection with this exhibit, to 
organize during the show an automobile parade, mak- 
ing a characteristic function of it, after the style of 
those given in Paris through the Bois de Boulogne. 
It is believed that something of this character will be 
arranged while the National Electric Light Association 
isin session. The fact that to central station sources 
of supply this great new industry must look for the 
currents which it is to use gives peculiar interest 
to the situation, automobile plants being already 
among the largest consumers that central lighting 
stations have upon their list of patrons. Several 
thousand square feet will be occupied by the exhibits 
of a large number of auto- . 
mobile manufacturers, 
and in this way a convinc- 
ing proof will. be given to 
the American public that 
the new industry is fairly 
launched on its career. The 
exhibition will be open 
from May 8 till June 4. 

A great many other im- 
portant features will be 
brought forward for the 
first time, and in an im- 
proved shape, at the exhi- 
bition ; but, in view of the 
intense public interest 
manifested in wireless tele- 
graphy, the management 
have undertaken to organ- 
ize exhibits in that line of 
work that will be un- 
usually instructive. It will 
be remembered that, in 
1898, mines and torpedoes 
were exploded in the cen- 
tral tank by wireless tele- 
graph methods, and other 
experiments of this nature 
are being planned for this 
year; but, in order that 
the public may see. the 
whole operation itself at a 
glance, and at the same 
time go away without any 
lurking suspicion of the 
genuineness of the feat, it 
is proposed to exhibit com- 
plete working sets of the 
apparatus on a long table 
of glass, the table itself be- 
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ing set up and insulated by blocks of glass, so that there 
will be a clear view under and around the apparatus. 
This table will be about 15 feet long, and messages will 
be sent from one end to the other, the sending signals 
and the response at the receiving end being heard at 
once. Visiting telegraphers, operators from news- 
paper offices, and any other spectators will he allowed 
© send Luessuges oF sigumm Lucuseives, Ane salle 
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apparatus will also be utilized in connection with the 
experiments for long distance work, and a series of 
points have been selected between which and the Gar- 
den it is proposed to exchange messages. In this man- 
ner the public .will have a better opportunity than 
has ever been afforded before of learning for itself the 
modus operandi of an invention which is stirring 
up the world of science no less than the outside public 
fully as much as the Roentgen rays did at the time of 
their discovery. 

Several valuable government exhibits 
secured, and these will be grouped and attractively 
displayed. They include apparatus from the Army 
and Navy, the Signal Corps, and the Weather Bureau, 
and will embrace also not a few interesting electrical 
relics of the late unpleasantness with Spain. 

A special department will also be devoted to elec- 
trotherapy—the rapidly widening science of the appli- 
cation of electricity to medicine and surgery, in connec- 


have been 
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tion with which a great deal of elaborate apparatus has 
already been promised. It is the special aim and inten- 
tion in connection with this exhibit to the 
public to learn for itself how far the science of elec- 
tricity in the cure and prevention of diseases has gone. 
The utmost care is being taken to treat the subject on 
strictly scientific lines, and a committee of eminent 
specialists has been organized, whose names alone are 
a sufficient guarantee for the excellence of the 
work in this department. Another special sec 
tion will illustrate the great 
late years in the application of electricity to 
dentistry. Here, again, the pervading relation- 
ship of the central station to the later branches 
of electricity will be emphasized, it being a fact 
that more and more of the practitioners who em- 
ploy electricity in their work depend upon the 
power plants for their supply of current, with the 
intervention of motors and storage batteries. 

A number of spectacular exhibits are also be- 


enable 


strides made of 


ing laid out and elaborated by a comuittee at 
head is Mr. Luther Stieringer, whose 
work is so well known in connection with the 
electric exhibits at Chicago, Atlanta, Omaha, 
ete. This expert bas also taken in hand the 
lighting of the Garden and will produce some 
entirely new effects, not only beautiful in them- 
selves, but instructive the manner in 
which light should be used for the harmonious 
A great many of 


w he se 


as to 


illumination of large spaces. 
the exhibitors are preparing features of extreme 
novelty and interest, to which much attention 
will be called as soon as it is proper to do so, 

It is a happy coincidence that this Electrical 
Exhibition in New York will be in progress at 
the time the Exhibition 
Como, Italy, to celebrate the centennial of the 


Electrical opens at 
momentous discovery of the electric battery by 
Volta. The Italian exhibition opens on May 
15, and it is proposed, therefore, to hold a spe 
cial celebration at the Garden on Saturday, 
May 13, from which fraternal congratulations 
can be sent bycable. The New York Electrical 
Society, under whose auspices the exhibition of 
1898 was given so brilliantly, has undertaken to reor 
ganize the exercise of this function, and will raily to its 
aid on the occasion the assistance of other local and na- 
tional bodies naturally interested in the matter, invit- 
ing,’also, the co operation of the Italian officials and so 
cieties. President Dunn and Secretary Guy are already 
at work on this matter, which commends itself gener 
ally to all who recognize how great is the debt which 
is owed to the famous Italian from whose work, it 
may be said, practical modern electricity dates. 

Last year the basement was devoted almost wholly 
to exhibits of engines and boilers, and apparatus of 
that class. Although this was very successful, a great 
many of the exhibitors desired to be on the main floor 
This has been accomplished in the present exhibition 
by General Manager Nathan, and the basement will 
thus be available for a series of very interesting ex- 
hibits of a special nature, each of which will consti 
tute a separate entertainment, and all of which will be 
free to the public, There 
will be an electrical thea- 


ter of scenic models, the 
theatrophone, an electrical 
Cave of the Winds, an elec 
trical grotto, an exhibit 
of the uses of electricity 
under water, and several 
other features of equal at 
tractiveness. Such of the 
space as may not have 
been used in this way will 


be thrown open to invent 


ors and patentees, wio 
have wmeritorious inven- 
tions which they wish to 


introduce to the 
and for which they desire 


publie, 
to secure capital for ex 
ploitation. All 
be interested in 


likely to 
this op 
portunity are requested to 
communicate at once with 
Mr. Madison 
Square Garden, who will 


Nathan at 


arrange to provide them 
with a reasonable amoun‘ 
of space for their appara 
tus, and to assist them in 
every way t ke an at- 
tractive demonstration at 
very small cost. It is believ 
ed thet many worthy ideas 
and d.vvices linger in ob 
seurity ‘or want of such an 
opportunity as this, and 
the experiment will be giv- 
en a liberal trial, in order to 
see what it may bring forth 


of value and importance. 
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SOME RECENT RESEARCHES ON THE GREAT 
NEBULA IN ORION 

Under the directorship of Prof. J. E. Keeler, the 


activities of the Lick Observatory at Mount Hamilton, 
with its magnificent 86-inch refractor, have been 
The wonderful nebula in Orion, one 
unt and remarkable objects in the ter- 
has been of late the subject of patient 
Prof. Keeler, whose 
article 
formation supplied 


Cal 
vastly increased 
of the most dist 
restriail universe 
observation by 


and protracte | 


conclusions are embodied itn the 


below, written f: 


by him and by him carefully revised 
Awong the celestial objects which are 
regarded | nowers with exception- 
al interest is the great nebula in th: 
sword handle of Orion Missed by th 
acute obs ve Al Sofi to whom the 
nebula of Andromeda was known before 
A. D. 900. and, singularly enough, by 
(ra " ms to have been first discov 
ered by Cysat. of Lucerne, in 1618. It 
vas it py ler discovered thirty 
eight years later by the eminent Dutch 
ust ver Huyghens, to whom we owe 
the earliest of the drawings that have 
‘ome down to us Since then it is safe t 
say that | i telescope has been made 
which has not, at one time or another, 
been dit o this wonderful object 
Until very reeently, the only method 
of re ig shape of the nebula was 
that of drawing, by band and eye, at the 


Che first drawings 
positions of the stars in the 
outlines of the 


sketched in by 


telescope were very 


rough I'he 
the 


nebula, as Weil as 


nebula itself, were merely 


estimate It is, moreover, snfficiently ob- 
vious that some of the early draughts- 
men were by no means proficient in the 
use of cil, though we may con- 
cede tha drawings, in the form ir 
wh th ha been published, owe some of their 
re ee t the engraver Later observers conducted 
their work W 1 more eare They plotted the stars 
from a , observed positions, and drew the com 
plex i nebula with reference to the points 
© obtained The great reflecting telescopes of Her 
sch Lasse and I i Rosse were turned upon the 
nebula 2 and “onsidering the trustworthi 
ness irawings made by these eminent observers, 
and by with th large refracting telescopes of 
modern times elements of earelessness and iack of 
sk i to be taken into account. 

But. in ap fall the eare and skill bestowed upon 
them. these drawings differ greatly from one another. 
Thev agree well, it is true, with respect to the Huy 
ghenian region—the bright, sharply defined central 
area of the nebula—but the faint, 
diffuse streamers whieh extend out 


frow it are shown with widely vari 


ous forms Th se differences are 
due solely to the difienlty of per 
ceiving and depicting such vague, 
dimly laminous shapes, and arising 


i 


AS they do from the limitations of 


human “eption, they reflect no 
discredit on the 
Of all the dra 
published, that which 


like the actual 


per 
skill of the artist. 
wings that have been 
looks most 
the 





nevouia seen 1 


telescope is the beautiful picture 
by Prof Bond. whieh forms the 
frontispiece of vol of the Har 
vard College ()bservatory Annals, 


while the drawing 


which most ae- 
curately represents the forws of the 
g streamers is one made 


e air of M ilta, 


dim out i 
by Lassell, in the pu 
im the vear 1862 


No one would think of making 


such drawings now The laborious 
methods of a few years ago have 
e€ an pe led by the camera and 
the photographic plate 

The first photograph of the Orion 
nebula was taken by Dr. Henry 
Draper, of New York, on Septem- 
ber 30, 1880 \nother photograph 
taken by the same investigator. in 


1882, is of great excellence, although 
it shows only the brighter parts of 
the nebula \ beginning having 


thus been made became 


progress 
very rapid 


taken by Dr 


A splendid photograph 
Common in 1883, with 
a three-foot reflecting telescope of 
his 


own in the 


k Observatory), 


construction 


sion of the Li 


now 
posse 
ed the 


was award gold medal of the 


Royal Astronomical Society. Still 
further advances were made by 
Pickering, Roberts and others ; 


and it would seem that the photo- 
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graphic method has now nearly reached its limit, 
since with still longer exposures the plate is black- 
ened by the general illumination of the sky. By 
means of these photographs it has been shown that 
the great nebula is part of a vast nebulous system, 
which includes a large part of the constellation of 
Orion. 

A photograph taken with moderate exposure is 


shown herewith, which is not, however, given as a 
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specimen of modern work (since the method of repro 
duction is entirely unsuitable for such an object asa 
nebula), but is inserted for convenience of reference 
and to illustrate some of the remarks which follow. 
The detail in the central parts of the nebula is almost 
entirely lost in the process of reproduction. 

On comparing such a photograph with celebrated 
drawings, we are struck by some remarkable differences. 
With respect to the Huyghenian region, photographs 
and drawings agree very well, but its intensity, as 
compared with the rest of the nebula, is very much 
greater in the drawings. This in itself means little, 
since the amount of contrast on a photograph depends 
upon the length of exposure, quickness of plate, man- 
ner of development, and other circumstances, as well 
as on the relative intensity of the images which pro- 
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duce the negative. It is easy to obtain a photograph 
with short exposure which shows the Huyghenian 
region and nothing else. With long exposures, as all 
photographers know, contrasts are reduced. 

Other differences are, however, less easily explained. 
Some details (as, for instance, the beautiful curves of 
nebulosity on the left [west] of the Huyghenian region) 
are bright and distinct in the photographs, but do 
not appear at all in the drawings; yet in some cases 
they appear to be as bright as other 
features which are easily visible in even 
asmall telescope. Why is this? 

To answer this question it is necessary 
to consider the quality of the light of the 
nebula as revealed by the spectroscope. 

In 1864 Dr. (now Sir William) Huggins, 
then first applying the spectroscope to 
the study of such celestial objects, found 
that the spectrum of the Orion nebula 
consists of isolated bright lines, among 
others one or two of the lines of hydro- 
gen. The gaseous nature of the nebula 
was, therefore, established. Later investi- 
gations, chiefly by Sir William and Lady 
Huggins, Sir Norman Lockyer, and Prof. 
Campbell, have revealed the existence of 
a large number of lines, some of which 
have been identified with lines of hydro- 
gen and helium, while others are of un- 
known origin. |Prof. Keeler kindly sent 
a diagram of a spectrum, which it was 
not possible to publish owing to lack of 
space. In this diagram the intensities 
of the lines are represented by varying 
widths. } 

The spectrum of a nebula is regarded 
with great interest by astrophysicists, be- 
cause, according to modern views, the 
stars are evolved from pre-existing nebulz 
by a process of condensation. The spec- 
truin of a nebula is, therefore, the start- 
ing point of systems of stellar classification, and is of 
fundamental importance. A few years ago it was in- 
dependently discovered at the Lick and Allegheny 
Observatories that all the principal lines in the spec- 
trum of the Orion nebula (with two notable exceptions) 
are*represented by dark absorption lines in the spectra 
of the stars which are involved in the nebula, and of 
other stars which belong to the same great nebulous 
system. In other respects the spectra of the same stars 
are nearly blank. An intimate relation between the 
stars and the nebula is, therefore, proved beyond all 
reasonable doubt. 

The two lines which have been noted as exceptions 
to the statement made above are the two lines which 
are generally most easily seen in the spectrum of a neb- 
ula. One is the so-called “chief” line, 45007 (that is, 
the line whose wave length is 05007 
thousandths of a millimeter); the 
other is the “second” nebular 
line, 44959. These lines can be 
readily identified in the diagram of 
the spectrum by means of a wave- 
length scale placed above the spec- 
trum.* They seem never to be re- 
versed under any circumstances. 

A very important discovery was 
made in 1893 by Prof. W. W. 
Campbell, of the Lick Observatory, 
Mount Hamilton, California. Pre- 
viously to that time it had always 
been supposed that the visible spee- 
trum of the Huyghenian region 
was essentially the spectrum of all 
parts of the nebula. Prof. Camp- 
bell, employing a spectroscope at 
tached to the great 36-inch tele- 
scope, found that the relative in- 
tensities of the three brightest lines 
changed greatly when he moved 
his spectroscope slit from one part 
of the nebula to another. Thus, 
while in the Huyghenian region the 
intensities of the lines A5007, A4959 
and HA were respectively as 4:1: 1, 
in the neighborhood of the star 
Bond 734 (shown herewith, sur- 
rounded by nebulosity, below the 
main nebula) they were as 4 : 1 : 20. 
In general, the hydrogen spectrum 
was relatively strong in the fainter 
parts and outlying regions of the 
nebula. 

The significance of these observa- 
tions has recently been questioned, 
on the ground that they admit of 
a physiological explanation. By 
what is known as the “ Purkinje 
effect,” the position of maximum 
brightness in a spectrum shifts 
toward the violet end when the 

* The last two ciphers are omitted for economy 
of space. 
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light is weakened, even though its quality remains the 
same. If, therefore, we suppose that two lights, one 
red and one blue, appear equally bright when the in- 
tensity has a certain value, the blue one will appear 
the brighter when the intensities are equally diminish- 
ed and the red one will appear brighter when they are 
increased. On lowering the brightness sufficiently the 
blue light will even remain visible after the red one has 
disappeared. 

It will be observed that the Purkinje effect acts in 
the right direction to explain the observations of Camp- 
bell, since it was the blue line Hf which appeared rela- 
tively brighter in the faint parts of the nebula, but it 
seemed very doubtful whether it was competent to ex- 
plain the amount of the observed differences. The 
lines observed by Campbell were not at opposite ends 
of the spectrum, but were close together, all being in 
the bluish green. The physiological effect must have 
been small, yet the observed variations of the H/ line 
were as much as 20:1. Careful observations made at 
the Lick Observatory during the past winter have 
shown that these variations are in fact real, and cannot 
be explained on physiological grounds. 

The non-homogeneity of the Orion nebula must, 
therefore, be regarded as proved. The substances (or 
substance) yielding the chief and second nebular lines 
are more particularly concentrated in the Huyghenian 
region ; in the faint and remote regions hydrogen pre- 
dominates. 

It may be admitted that this non-homogeneity of the 
nebula may be only apparent, that the substances of 
which the nebula is composed may be distributed in 
the same proportions throughout its whole extent, and 
on account of differences of temperature, density, ete., 
the spectrum is not everywhere the same ; but the fact 
remains that the quality of the light emitted by the 
Huyghenian region differs from that emitted by the 
outlying parts, as if the materials themselves were dis 
tributed in the manner already stated. 

When this non-homogeneity of the nebula was dis- 
covered, it was pointed out by Prof. Keeler, then 
direetor of the Allegheny Observatory, that it would 
necessarily cause a difference between drawings and 
photographs ; for the light from the diffuse hydrogen 
streamers, though strongly actinic, would scarcely 
affect the eye. The nebula is seen by one set of rays 
and photographed by a different set, so that the two 
impressions cannot be expected to agree unless these 
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sets of rays are emitted in like proportions by all parts 
of the nebula. This is not the case; and only the 
amount of the differences thus produced can be called 
in question. 

Prof. Keeler proposed a method for testing this point, 
and for producing photographs directly eo parable 
with drawings, which he successfully put in practice 
last winter at the Lick Observatory. The method 
consisted in photographing the nebula, through a ray 
filter or color sereen, on an orthochromatie plate. The 
color sereen, which had to be chosen with special refer- 
ence to the nature of the spectrum of the nebula, was 
of a light green color. It completely suppressed the 
entire spectrum of the nebula, down almost to the Hf 
line, transmitting, therefore, only the lines which are 
recognized by the eye. By means of orthochromatic 
plates sensitive to green light the nebular lines 45007, 
44959, and Hf were rendered with nearly their proper 
visual relative intensities. The image of the nebula 
photographed through the color screen, in this way, 
was therefore practically identical with the image 
which is seen in the telescope in ordinary observation. 

The instrament which was used was the three-foot 
reflecting telescope already referred to as having been 
made by Dr. Common, This telescope had come into 
the possession of Mr. Edward Crossley, of Halifax, 
England, who presented it to the Lick Observatory; and 
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through the offices of Dr. Holden, the former director, 
it was transferred to California and set up on Mount 
Hamilton. 

The Crossley reflector is a very effective photo- 
graphic telescope. The Huyghenian region of the 
Orion nebula can be photographed on an ordinary 
plate in thirty and an exposure of five 
minutes shows a large amount of the surrounding ne- 
bulosity. Nevertheless, so feeble is the actinic power 
of the rays transmitted by the color screen, that the 
exposures had to be increased from thirty to fifty times 
to obtain corresponding results when the screen was 
used. The correct ratio of exposures having been as- 
certained by experiment, two photographs were taken 
on the same night, one on an ordinary plate and the 
other through the color screen on an orthochromatic 
plate. In order to secure comparable negatives, the 
two plates were developed together. A considerable 
number of sueh photographs was made. 

The result of the investigation was that the earlier 
spectroscopic observations are confirmed and extended, 
and that the most obvious diserepancies bet ween pho- 
tographs and drawings are explained. The photo 
graphs taken with the color sereen are in much better 
general agreement with drawings than are ordinary 
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photographs. Thus the Huyghenian region is rela- 
tively very strong, while the features which have been 
referred to as abnormally an ordinary 
photograph, as, for instance, the nebulosity surround- 
ing the star Bond 734 and the nebulous curves west of 
the Huyghenian region, are much reduced. 

Another example of particular interest is the fol- 
lowing: The long, scimiter-like streamer, extending 
upward (south) froin the Huyghenian region, is easily 
visible in small telescopes. It was discovered by 
Messier in 1771, and is known as the Messerian branch 
(see Fig. 1). It is, of course, represented in all the 
drawings. Just to the left of the Messerian branch, 
and running parallel to it, is a shorter streamer, which 
is not easily seen, even with large telescopes, and is 
not shown on any drawing except Lassell’s drawing of 
1862. Yet on an ordinary photograph these two 
streamers have nearly equal strength (Fig. 1). The ex- 
planation as given by the orthochromatice photographs 
is, that the lowest nebular lines are strong in the spec- 
truin of the Messerian branch and very weak in that 
of the companion streamer. 

The question has been raised whether the spectrum 
of hydrogen given by the nebula of Orion is identi- 
eal with the spectrum obtained from hydrogen in our 
laboratories, and, incidentally, why it is that the red 
hydrogen line, Ha, cannot be seen in the spectrum of 
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the nebula. Prof. Scheiner, of Potsdam, has shown 
that a hydrogen tube cooled down to —200° C., and 
excited by feeble electric waves, gives the same spec 
trum as it does at ordinary temperatures. We cannot 
suppose, therefore, that the spectrum of the nebula is 
influenced by the cold of space. 

Prof. Scheiner very plausibly explains the invisi 
bility of the Ha line as a consequence of the Purkinje 
effect. A simple observation due to Mr. W. H. Wright, 
Assistant Astronomer at the Lick Observatory, seems 
to show, however, that some other than physiological 
sauses are also concerned in this peculiarity of the 
nebular spectrum. 

The great telescope, carrying a spectroscope, was 
directed to the nebula of Orion, and the light from a 
hydrogen tube was thrown into the spectroscope, so 
that the two spectra appeared side by side. The hydro 
gen tube was mounted on a long slide in such manner 
that, by simply changing its distance from the slit, the 
brightness of its spectrum could be altered, while the 
quality of the light, of course, remained the same. It 
was thus easy to adjust the tube until any line of the 
artificial hydrogen spectrum exactly matched the cor 
responding line in the spectrum of the nebula. 

When this was done, it was found that the other, hy 
drogen lines did not match, the upper lines being 
brighter and the lower lines fainter in the spectrum of 
the nebula; and this in spite of the fact that the upper 
nebular lines must have been considerably weakened 
by the absorption of the great object glass. When the 
Hy \ines were matched, the Ha line was visible in the 
spectrum of the tube, though not in that of the 
nebula, 

There is consequently a real difference between the 
spectrum of hydrogen in the nebula and hydrogen in 
a tube. 
our laboratory experience, indicates a high tempera 
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The Two White Cords show the Axis of the 
Head and the Point of Contact of the Wheel. 


edge. The problem is one of many whieh still await 


solution. 
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RIDING A BICYCLE BACKWARD. 
BY E. J. PRINDLE 

A study of the mechanies of the bicyele is very inter 
esting; for the safety bicycle is a wonderfully perfect 
machine when considered in relation to the purpose 
for which it in fact, it is of the 
most perfect solutions of a mechanical problem that 
So perfect is the safety bicycle, 
to in- 


was intended ; one 
has ever been devised. 
in fact, that, if the rider has sufficient skill not 
terfere with its action, it will travel straight ahead 
and keep its own balance. The perfection of its de 
sign is, perhaps, most easily seen by an analysis of 
the various ways of riding the bicycle. 

To explain the manner of balancing and steering 
controlling the front wheel, it is not necessary to go 
very deeply into the structure of the bicycle. A rider 
loses his balance when his weight is not over a line 
connecting the points of contact between the wheels 
and the ground. To regain his balance, he turns his 
front or steering wheel in the direction in which he is 
falling, thus causing the line of contact of the wheels 
and ground to pass sideways in the direction of the 
fall until it is again under his center of gravity. 

To steer to one side, the rider should throw his 
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weight to the side toward which it is desired to go. 
The front wheel is also turned in this direction, and the 
tendency to fall is counterbalanced by the constant 
travel of the poitits of contact of the wheels with the 


ground in the direction of inclination. Equilibrium is 


thus maintained during the turning. When it is again 
wished to go straight, either the weight is shifted to 
the opposite side (by leaning) or the front wheel 
turned still sharper, as in restoring the balance 

In examining the mechanics of the more difficult 
features of bicycle riding, it is necessary. to consider 
with more particularity the laws governing the action 
of the front or steering wheel The front wheel is 


mounted on ari axle which supports a fork whose stem 


has a bearing in a rearwardly inclined position in the 
head of the frame [he fork curves forward as it 
approaches the axl If the stem were vertical and 
the fork straight, the axis of the stem would meet the 
ground at the point where the wheel rests on the 
ground he inelination of the fork stem, however, 


causes its axis to pass in front of the point of contact of 


the wheel and ground, thus producing the effect of the 


caster wheel, such as is used on furniture. The curve 


in the fork brings the point of contact of the wheel 
closer to the axis of the stem, and, without destroying 
the caster action inereases the sensitiveness of the 


steering wheel The chief effect of the caster construc- 
tion Is that the point of contact of the wheel, by drag 
ging behind the axis of the stem, exerts a strong ten 
dency to keep the wheel pointed in the direction of 
moti of the bievele 

te the stem axis be kept in the vertical plane turough 
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to turn to 


the axle, there is no tende of the whee 
the side when the stem is inclined lateral], When, 
however, the stem is not kept in this vertical plane 
and is inclined toward a given side, the wheel turns 
toward that side until its axle is in the vertical plane 
passing through thestem. The reason for this lies in the 
tendency of every bo that is free to move to seek the 
position in which its center of gravity is lowest. In 
such a position of the wheel, the distance from its 
center to the ind is less than its radius, 


Applying this law to the construction of the bicycle, 


the inclination of the stem axis tends, when the frame 
is vertical, to turn the steering wheel across the frame 
As the frame is tipped farther the wheel turns toward 
the front until. when the frame lies on the ground, the 
wheel is practically in line with the frame. The wheel 
turns to the side toward which the frame leans, and 


this is because the axis of the stem, passing to the rear 
ot the axle, leaves the center of gravity of the wheel in 
its front 

There are, therefore, two forees acting on the unre- 


strained steering whee First, there is the caster 
action, whici tends to keep the wheel in line with the 
frame ; and, second, there is the tendency of the wheel 
to turn to the side toward which the frame is inclined 
and throw the axle into the vertieal plane passing 
through the stem axis The position which the 


wheel takes is one due to the resultant of these two 


forces 

In riding straight ahead with the steering wheel un 
restrained, if the balance is Jost, the steering wheel, 
owing to the inclination which the stem axis thus re- 
ceives, turns in the direction of fall and earries the 
line of contact of the wheels with the ground laterally 
uotil it has pa l!under the center of gravity of the 
rider and wheel, when the frame either remains straight 
or inelines in the opposite direction. In the latter 
eveut the steering wheel again automatically restores 


th balance 


lf the rider, when running with hands off. desires to 
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turn to one side, he leans to that 
side: and the steering wheel 
turns itself in the same direc- 
tion. When the turn has been 
made, the rider leans in the op 
posite direction until the front 
wheel has again placed itself in 
line with the frame. 

The acts thus far enumerated 
are commonly performed; bat 
the feat of riding backward is 
much more difficult and rare, 
That this can only be done by 
manipulation of the steering 
wheel will be apparent from the 
following considerations : 

In riding backward with the 
steering wheel free, the point of 
contact of this wheel drags and 
seeks to move, relative to the 
frame, away from the direction 
of travel. It accordingly ap- 
proaches the stem axis, turning 
the wheel across the frame. The 
steering wheel remains in this 
position, beeause it is the posi- 
tion of lowest center of gravity, 
and because the point of con- 
tact cannot go beyond the stem axis. Owing to the 
position of the center of gravity of the steering wheel 
in front of the stem axis, the wheel will fall to the side 
toward which the frame is inclined and will cause the 
head to run away 
from the direction of 
fall, instead of in the 
same direction as the 
fall, as it does in rid- 
ing forward. It is 
therefore apparent 
that ’the bicycle can- 
not be ridden back- 
ward when the steer- 
ing wheel is allowed 
to control itself. 

Let us see what can 
befdone by manipu- 
lation of the steering 
wheel. If perfect bal 
ance could be main- 
tained, the bicycle 
would travel in a 
straight line and no 
trouble would occur. 
In actual practice, 
however, the bicycle 
is always falling 
either to one side or 
the other. Suppose 
it to fall to the right 
side. The driving 
7 wheel, which is now 
the front wheel, be- 
ing inclined to the 
right, will travel in a curve toward the right, as does a 
coin when it is rolled freely across the floor. The 
driving wheel is consequently going in the proper 
direction to carry the line of contact under the center 
of gravity and restore equilibrium. If, then, we turn 
the steering wheel so that it travels to the right, the 
bicycle will trav- 





COLUMBIA TWO-SEATED “ DOS-A-DOS” MOTOR CARRIAGE. 


COLUMBIA MOTOR CARRIAGES, 

The three motor earriages herewith illustrated were 
chosen from the many styles of automobile turned out 
by the Pope Manufacturing Company as being thor- 
oughly representative of the work done in the motor 
carriage department of this firm. In every case the mo- 
tive power is electricity, the company being of the 
opinion that in the present state of the art electsicity, 
while not without its limitations, fulfills more of the 
necessary conditions of a successful motive power than 
the steam or gas engine. 

The storage electric motor is clean, silent, free from 
vibrations, thoroughly reliable, easy of control, and 
produces no dirt or odor. While it is not so cheap nor 
of such mileage capacity as some other forms of motor, 
it is certainly not extravagant in proportion to the 
service rendered, and its capacity has been proved to 
be more than equal to the demand of the average city 
or country vehicle. The greatest demand for an effi- 
cient automobile comes, not from people who wish to 
take long tours through the country, or whose business 
calls them to any considerable distance from an electric 
charging station, but from surgeons, expressmen, and 
those private citizens who wish to keep a carriage, but 
eannot afford either the space or the cost entailed in 
providing a team, stable, and coachman. 

In order to secure data as to the necessary mileage 

be provided for in the storage batteries, the Pope 
company had cyclometers attached to the conveyances 
of several individuals who were engaged in oceupa- 
tions in which the automobile would prove serviceable. 
The investigation showed that the average mileage was 
18 miles per day, and except in one case the maximum 
mileage did not exceed 25 miles. Accordingly, bat- 
teries are furnished for the motors that have a capacity 
of 30 miles per day on level roads and 25 miles on the 
ordinary grades of a New England city. These figures 
are, of course, modified by conditions of mud, snow, or 
rocky roads. The batteries can be charged from any 
110-volt direct current circuit such as is used in city 
lighting. Where current of a higher voltage or the 





ely bodily in the 
direction of fall, 
and if this takes 
place more rapid- 
ly than the cen- 
ter of gravity 
travels laterally, 
equilibrium will 
be restored. 

The secret of 
recovering the 
balance in riding 
backward lice m 
turning the steer- 
ing wheel in the 
opposite direction 
relative to the di- 
rection of travel 
of the machine 
from that in 
which it is tarned 
when riding for- 
ward Having 
once learned to 
turn the handle- 
bar one way ‘in 
riding forward, it 
is very difficult 
to turn it in the 
opposite direction 
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alternating current is used the company supply, at 
moderate cost, a small portable and practically auto- 
matic transformer. To charge the batteries from 
empty to full takes three hours, and the average cost, 
where current is taken from the city mains, is 60 cents, 
and the company claims that the average cost of 
running on a carriage when using current taken from 
a public station is one cent per mile. 

The frame is built of steel tubing manufactured at 
the Hartford establishment. The wheels are propor- 
tioned to meet the specially severe strains of motor 
carriage service, the front wheels being ordinarily 32 
inches in diameter and the rear driving wheels 36 
inches. The tires, 3 inches in diameter, are of the 
Hartford single-tube type, and are provided with a 
roughened “‘herring-bone” tread to improve the ad- 
hesion. The walls of the tube are of great thick- 
ness, and one set of tires has already run 2,500 miles 
without the need of repairs. The wheels are fitted 
with ball bearings designed to meet the heavy loads 
and stresses of the automobile. 

The carriages have a maximum average speed of 12 
miles per hour on the level, and they can be run at 
lower speeds of 6 and 3 miles an hourif desired. These 
speeds are based upon the fact that 8 miles per hour is 
the legal limit in most cities. The person operating 
the carriage sits on the left hand side, as this is the con- 
venient side for seeing the wheels of any passing vehicle 
and judging the distance. Thecontroller, which moves 
through four positions, from “stop” to “ full[speed,” is 
at the left hand, and the steering handle is held in the 
right hand. The brake and reversing lever are oper- 
ated by the left foot. The brake consists of a bronze 
band which is tightened over an iron drum on the rear 
or driving axle. A warning electric bell is carried on 
each carriage. It is rung by pressing a push button 
placed in the end of the controller handle already men- 
tioned, and a meter is conveniently placed in sight of 
the operator, by which he can read at sight how much 
of the battery power has been used. 

_ ++» ______ 
EXPLOSION OF A TEN-INCH GUN AT SANDY HOOK. 
MR. HUDSON MAXIM REPLIES TO MR. HIRAM 8. MAXIM. 

To the Editor of the SCIENTIFIC AMERICAN : 

In your issue of May 6, 1899, appeared a long article 
signed *‘ Edmund J. Ryves ” and another sigued * Hi- 
ram S. Maxim.” All who are familiar with Hiram 8. 
Maxim’s style of expression will be able to identify both 
communications as the work of the same author. 

My brother Hiram, in his letter, states that I did not 
assist him in his early experiments on smokeless powder 
in England. The same statement is also made in the 
Ryves article. I have letters in my possession signed 
by Hiram 8. Maxim in which he states that I did assist 
him very materially in those experiments, which I shall 
publish in the next issue of the SCIENTIFIC AMERICAN 
SUPPLEMENT. I am glad that he now claims that I did 
not assist him in those experiments, because this re- 
futes his previous claims that the inventions which I 
have patented were on ideas acquired by me from him 
while assisting him in his experiments. 

He also states that an examination of the patents 
will show who the patentee really was. I will also 
state that an examination of the patent records 
will show which of us, Hiram 8. Maxim or myself, is 
the inventor of the most important inventions now 
used in the commercial manufacture of smokeless pow- 
ders. The following is a list of my British smokeless 
powder patents: No. 18,682 of 1894; No. 8,569 of 1895; 
No. 11,299 of 1895; No. 16,311 of 1895; No. 16,861 of 
1895 ; No. 16,862 of 1895; No. 16,858 of 1896; No. 15,499 
of 1897; No. 7,178 of 1897. 

The following letter from Dr. Robert C. Schupphaus 
will explain itself and throw considerable light upon 
the matter under discussion here. 

“Charlottenburg, Germany, September 17, 1898. 
“Hudson Maxim, Esq., New York city : 

**Dear Sir : Your letter of August 30 was received, 
telling me uf the statements made by Mr. Hiram 8. 
Maxim about smokeless powders, and his claims to 
being the inventor of important methods and pro- 
cesses, and his further assertion that many of the im- 
portant features of the Maxim-Schupphaus smokeless 
powder originated with him and were taken from him. 

“I have been long aware that he was making some 
such claims. In fact, in the fall of 1896 I was told in 
London, by Mr. Albert Vickers, that he had under- 
stood from Mr. Hiram S. Maxim that all the import- 
ant methods employed by us were taken from him, and 
that they were his inventions. Mr. Hiram 8. Maxim 
was foreed to acknowledge before Mr. Albert Vickers, 
in my presence, that any such conclusion in regard to 
the Maxim-Schupphaus powder as Mr. Vickers might 
have arrived at through remarks of his was false, and 
that not a single feature of this powder originated with 
him. I have in my possession a letter addressed to 
me and signed by Mr. Albert Vickers, for Vickers 
Sons & Company, Limited, dated London, November 
2, 1896, which closes as follows : 

“We undertake not to manufacture this powder 
without having made an arrangement satisfactory to 
yourself,’ 

‘‘ Anybody who is familiar with the history of smoke- 
less powder and the actual processes of manufacturing 
wets powders knows that none of Mr. Hiram 8. 
“axitn’s inventions is being used to-day in the com- 
me production of any smokeless powder in the 
_ You may give any publicity you wish to this letter 
in order to meet the Law mame claims made by Mr. 
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Hiram 8. Maxim and also to show that, as we stood to- 
gether and shared the work and the trials in the pro- 
duction of the Maxim-Schupphaus smokeless powder, 
there is now no disposition on the part of either of us 
to rob the other of the full measure of credit deserved, 
and we stand together in sharing the credit as we did 
in sharing the work. Sincerely yours, 
(Sigued) ** ROBERT C, SCHUPPHAUS.” 

One such letter, referring to his first smokeless pow- 
der experiments, was addressed to Lieut. J. F. Meigs, 
Engineer of Ordnance, Bethlehem Iron Works, Bethle- 
hew, Penn., dated 82 Victoria Street, London, 8S. W., 














al 


August 8, 1895, in which Hiram 8S. Maxim makes the 
following statement : 

“My brother Hudson assisted me in my experiments 
for several months.” 

In the article signed “* Edmund J. Ryves” a state- 
ment is made to the effect that the company could not 
get some of the Maxim-Schupphaus smokeless powder 
for tests in England, owing to the fact that it was found 
impossible to make it stand the British stability test. 
In regard to this, I will refer to Mr. Hiram 8S. Maxim’s 
remarks on the stability of this powder from his letter 
to Lieut. Meigs, which will appear in the next issue of 
the SCIENTIFIC AMERICAN SUPPLEMENT. He says 
that, according to his own tests, the Maxim-Schupp- 
haus smokeless powder stood twice as long as British 
cordite. 

Last year 1 sold to Sir William Armstrong, Whit- 








SS 
SS 


MOO 


My 














worth & Company, eight hundred pounds of Maxim- 
Schupphaus smokeless powder. They encountered no 


such difficulty. 

It is also stated that: ‘*Mr. Hudson Maxim at- 
tributes the disaster to the charge being driven forward 
into the narrow neck by the pressure, where the grains 
of powder were jammed together, and an exaggerated 
illustration is shown with the grains of powder driven 
forward and jamming in the neck of the chamber. 
Now, as a matter of fact, in all large guns of modern 
make, the chamber is very little larger than the bore, 
the chamber not being bottle-necked to any consider- 
able extent. Mr. Hudson Maxim proposes as a remedy 
that long bars or sticks of powder should be — 
extending the entire length of the chamber, and that 
these sticks should be transversely perforated. Had 
the artillerists of the world, who have been experi- 
menting during the last eight years with smokeless 
»owders, exchanged the results of such experiments, 
it would have saved a great deal of trouble and pre- 
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vented a considerable loss of life. This multiple-per- 
forated smokeless powder was tried in my presence 
over two years ago.” 

Now, as a matter of fact, the tests which he refers to 
as having been made in his presence were with ordi- 
nary cordite, very irregularly and badly perforated 
with ragged transverse holes. What I had advised 
was rods especially made, like that shown actual size 
in Fig. 1, and 18 inches long and rectangular in form, 
multi-perforated with small rectangular holes regu- 
larly spaced, so as to provide uniform burning thick- 
nesses between the perforations. Furthermore, the 
cordite which was used was a waste lot which could 
not be sold for service purposes. It was split up into 
numerous fissures and cracks throughout as a result of 
imperfect squirting or by drying. 

In correction of the statement that the powder 
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chamber in all large guns of modern make is very little 
larger than the bore, I will call attention to the fact 
that with the 10-inch gun which burst, the powder 
chamber was a little more than one-third larger in 
cross sectional area than the bore, so that a body 
which would pass freely through the powder chamber 
would have to be compressed one-third in order to pass 
through the bore. This is sufficient to account for all 
I bave claimed. I will also quote the following para- 


graph : . 
“ Now, in regard to the packing or jamming of the 
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pane in the bottle neck of the chamber, this is abso- 
utely impossible. If two sticks of powder are placed 
in contact and lighted, the evolution of gas from their 
surfaces is such as to blow them apart. When a large 
gun is loaded with smokeless powder, the bundle of 
powder does not by any weans fill the chamber. In a 
10-inch gun there is at least three inches space above 
the powder charge. . Suppose, for the sake of 
argument, that the powder should be pressed together 
in the chamber, it would instantly be thrown back 
again, because the nearer the powder is together, the 
higher the pressure and the faster it burns.” 








Diagrams are shown with an attempt to prove that, 
owing to the rapid evolvement of gases from the sur- 
face of the burning grains, they could not be jammed 
into the forward end of the powder chamber or 
crushed ; and it is stated that *‘ no amount of pressure 
will bring two pieces of burning powder into actual 
contact,” and that powder grains in a gun automat- 
ivally space themselves, contact being rendered impos 
sible, and that 100 tons pressure to the square inch 
would not force two pieces of burning powder to- 
gether. 

Let us examine this logic. It is not necessary that 
the grains of powder should come into actual contact in 
order to produce the jamming, crushing, and bursting 
effect described by me. The very fact that the pressing 
together of burning powder grains causes them to be 
still more strongly forced apart, accords with, instead 
of being contrary to my claims ; for, from that very rea- 
son, a higher mounting of pressure and wore rapid 


Fig. 6. 





combustion would occur in the narrow neck of the 
powder chamber, exactly as I pointed out as having 
occurred in the 10-inch gun which burst. Also witness 
statement of Mr. Hiram 8. Maxim in letter to Lieut. 
Meigs above referred to: 

“With a soft and semiplastic powder in long rods, 
like the British cordite, it sometimes oceurs that the 
explosion produces a wave action, driving the soft and 
plastic wder, while still burning, into the forward 
end of the chamber of the gun. . . .” 

There was not, as stated in the Ryves article, at least 
3 inches space above the powder charge; 141 pounds 
of powder was employed, considerably more than the 
normal charge. The entire powder chainber was 
filled, as shown in Fig. 5, the grains lying helter-skelter. 
I understand that, by shaking the powder in the bags 
very hard, it is possible to get a few more pounds of 
powder into the chamber. The powder chamber, how- 
ever, was filled as shown in the figure. The powder 
was ignited by a flash charge of black rifle powder, C, 











Now, to arrive at a correct under- 
standing of what probably occurred, let us suppose 
that two solid cylinders of powder filling the powder 
chamber were to be employed, as shown in Fig. 2, and 


placed at the rear. 


a flash charge, C, employed to ignite them. They 
would be thrown violently forward into the narrow 
neck of the powder chamber, and the forward one 
would be crushed, and although the pressure at the 
rear of the first grain would be rapidly mounting, still 
the pressure in the confined space about the fragments 
of the forward grain would cause the pressure to 
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ount much more rapidly, and the whole charge 
would again be thrown violently backward, to be 
again thrown forward by a greatly magnified rear 
pressure 
In the early experiments with prismatic powder in 
the United States, and which were very extensive, it 
was found that a charge but partially filling the pow- 
hown at D. in Fig. 3, would produce 


der echamb I as Su0' 
very | und erra pressures, sometimes mounting 
to sev eigl ousaud pounds to the square 
ine wl is wder were divided and put into 
three bags, lying end to end, as 


shown at &A. EZ. £. in Fig. 4, a low 


and uniform pressure was always 


the result he econelusion was 
that the charge when emy ved 
in the shape shown in Fig. 3 was 
ignited it was thrown Vio itlv 
forward, more or iess crus ed, 
and again DackK ul ip 
violent wave ar : le pro- 
duets of combustion resulting in 
very high pressure 

W the charge in the 10 ineh 
x “ i burst was ignited, it 
te! 1 to rush forward like a 


projectile 


out o e gun, but the impact- 
ing t orward end of the 
‘ irg the contracted neck 
of the pow r chamber and 
again t } j erushed 
4 portion the grains, and in- 
creased rapidity of ¢ un bus- 
tion e! isis so that the 
pressure stead of mounting on 

e normal wave line, F, shown 
in Fig. 5. rose to an enormous 
height, on a line something lilse 
( This was »pwed by a wave 
of reaction on lines something 
like Jand JH, the projectile hav- 
ing in i meantime moved 
some distance forward The 
wave, H | ng upon it, al- 
though it rose very high, did not 
rise to the height of the wave, FRONT 
i, which, impinging upon the 
stutionar reech block, and aided by the accelerated 
owbustion of the powder under its influence at the 
ear. rose bevond the strength of the gun, blowing 
out t rreech with great violence. 

As al ! ition of erroneous claim that the 
| vder gra : would not be crushed because not cap 
. P y 5 r.ctual contact, let us refer to 
Fig. 6 — nose a power gi n. J. were to be ignited 
on tl ul f a stea 1a er, When the hammer 
descended would not ne in contact with the burn- 
ing gra This would be impossible, yet I think no 
one will doubt that the grain would be crushed all the 

ath 

To earry this ustration a little farther, let us sup 
pose tha g uuber of grains be placed in a hol 
low lincde i otra 1 opening similar to that 
of the powder chamber and bore of @ gun, as shown in 
Fig. 7 Let us ignite ‘barge and instantly bring 


forward with great violence a steam 


plunger, XK; would not sor 
powder grains be crushe ! to trag 
ments in being pushed forward 
into the contrac | space 

A similar condition certainly ex 
isted in the 10 ineh gun that ex- 
ploded, only the powder charge was 
thrown forward and compressed in 
to the narrow space with enorin- 
ously greater violence than could 


possibly be effected with a steam 


plunger 

In closing, I will add that * col- 
jodion cot mis not ¢ uploved in 
the Maxim-Schupphaus smokeless 
powder. and never has been, as 
state! 1 BAA uf Neither 
is the soluble guneotton which we 
ao empl inpstavdi Ssoiubie gun- 
cotton is! * made which Is as sta- 
ble as tri-nitro-cellulose and con- 
fains nearivy is much nitrogen, 


There is, furthermore, hardly any 


difference in the explosive value of 
our gelatin guneotton and tri-nitro- 
cellulose. The powder charge did 
not det te in the l-ineh gun 
which burst, as only the breech me- 
chanism was biown out. The body 


of the gun was not d srupted Had 
the charge detonated, the entire 
rear portion of the gun would have 

been blown to fragments 
The eharge which burst the 10- 
gun was ignited at the rear 


Had it been ignited simu taneously 
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there would not have been any excessive 
The Maxim-Schupphaus multi-perforated 
h bas been adopted by the United States 
government is notin any sense a failure, but the big- 
gest kind of a success. | recommend transversely per- 
forated grains, because | believe them a still greater im- 
provement. Nevertheless, the present multi-perforated 
eylinder only requires proper loading to give perfect re- 
sults. The same is equally true with cordite and all other 
forms of gunpowder. The powder which burst the 10- 
gun had undergone no chemical change whatever. 


throughout, 
pressure. 
eylinder whic 


inch 
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of the United States in the use of the multi-perforated 


smokeless powder. 
In confirmation of the above statements about the 


ballistic value of the Maxim-Schupphaus powder, I refer 
to the report of the Chief of Ordnance of the United 
States Army, of 1896, page 197. After dweiling upon 
the numerous advantages of this form of powder, the 
conclusion is reached that : 

“All things considered, the perforated cylinder or 
disk proposed by General Rodman many years ago, 
and recently revived in the Maxim-Sckupphaus pow- 

der, appears to me to be the most 
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The United States government would not have 
benefited by the suggested ‘interchange of experi- 
ments.” The experiments conducted with the Maxim- 
Schupphaus powder in this country have been very 
exhaustive, and the results attained with it are far 
superior in every respect to anything that has been 
produced elsewhere in the world, and there have been 
fewer accidents 

Results of experiments with multi-perforated cyl- 
inders have shown greater uniformity in velocities 
and pressures under all circumstances than have 
been attained by any other form of powder in the 
world. In many instances, the velocities and pres- 
sures during a large number of shots have been 
practically as uniform as the instruments could 
measure. The United States government will not 
abandon multi-perforated powder grains, but in- 
stead, other goveruments must soon follow the lead 


Fj suitable and promising form for 
the colloidal smokeless powders.” 
Hupson MAXIM. 
219 West Thirty-fourth Street, 
New York. 
—— 
THE DECAUVILLE MOTOR- 
CARRIAGE, 

In the 1898 automobile race 
from Paris to Amsterdam, a dis 
tance of 1664 kilometers (1023 
miles), the first prize in its class 
was won by the Decauville 
‘* voiturelle,” in fifty-four hours. 

The Decauville carriage is 
driven by a two-cylinder, four- 
eyele gas engine of the Otto 
type. The motive agent em- 
ployed is naphtha, contained in 
two vaporizing-chambers or car- 
bureters of a capacity to enable 
the carriage to run fifty miles 
without replenishing its supply. 
The air admitted to these cham- 
bers forms, with the naphtha 
vapor, an explosive mixture 
which is conducted to the cylin- 
ders. As in the De Dion-Bouton 
motor tricycle, the naphtha is 
prevented from cooling by evap- 
oration, by conveying a part of 
the hot, exhausted gases through 
a smnall tube passing through the 
earbureters. The two cylinders of 
the motor have external flanges 
or ribs so as to obtain a large ra- 
diating surface and to prevent overheating. The mix- 
ture of air and gas is exploded by means of an electric 
spark. The pistons are single-acting trunk-pistons, 
which drive the rear axle of the carriage by means of 
gearing. 

The engine, as before mentioned, is of the four-cycle 
type. When a piston descends, the intake is opened 
and the explosive mixture of air and vapor is admitted 
into the cylinder. When the piston rises, the intake 
closes and the gas is compressed. Just as the piston is 
about to descend for the second time, an electric spark 
explodes the gaseous mixture and drives the piston 
suddenly down. On the following up-stroke the ex- 
ploded gases are exhausted. When the first cyl- 
inder is in its third period’ {that of explosion), the 
second cylinder begins its first period (that of 
admission), so that the two pistons act alternately 
on the wotor shaft. 

The accompanying illustrations 
——, represent two views of the automo- 
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bile. Beneath the front edge of the 
carriage-seat three small levers are 
mounted, which, by means of con- 
necting mechanism, respectively 
control the admission of gas to the 
cylinders, regulate the time of igni- 
tion, and control the compression. 
Like all gas engines, this motor must 
be started by hand ; for which pur- 
pose a crank wheel is mounted on 
one side of the carriage. A lever 
mounted below the crank wheel on 
the side of the carriage controls the 
admission of air to the vaporiziug 
chambers, and, therefore, regulates 
the carburization. By means of a 
pedal in the floor of the carriage and 
a long lever mounted in front of 
the driver's seat, the motor can be 
thrown in and out of gear with the 
rear axle. 

The carriage is provided with two 
changes cf speed and is steered by 
means of al handle bar in front of 
the seat. The automobile weighs 
about 500 pounds and has a maxi- 
mum speed of 20 miles per hour. 
This handsome vehicle has recently 
been imported to this country by 


and it is now being tested. 
————_0o-o—___ 
Iw three years the cost of running 
an Atlantic steamer exceeds the 
cost of construction. 


Mr. P. Cooper Hewitt, of New York,’ 
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THE DE DION-BOUTON TRICYCLE. 

Nowhere has the development of automatically pro- 
pelled vehicles reached a more advanced stage than in 
France, where, on account of the fine roads and pave- 
ments, the most favorable conditions are found for 
their operation, Carriages and tricycles operated by 
gasoline motors are now among the ordinary sights 
in the streets of Paris. Among the latter the tri- 
eyele De Dion-Bouton is most extensively in opera- 
tion, and may be considered as typical of this class of 
vehicles. 

The motive power used is that of a small hydrocar 
bon motor, operating on the same principle as the gas- 
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quantity of air, which enters by the orifice, D, at the 
top ; the mixture then passes to the motor by means of 
the tube, ZH. The admixture of air is regulated by the 
handle on the left, and the supply of gas by that on 
the right. The float, ¥, serves to indicate the level of 
the gasoline in the carbureter by means of a rod which 
passes through the tube of admission; and the tube 
itself is arranged to slide up and down in order to 
maintain a constant difference between the horizontal 
plate and the surface of the liquid, this plate being 
attached to the lower end of the tube. In order to 
avoid the cooling of the gasoline by evaporation, it is 
warmed by means of the tube, @, through which 
passes a portion of the hot 
gas from the 
motor. By this means a 
nearly constant tempera- 
ture is obtained for a 
given speed of the motor. 
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Fig. 2,—_THE DE DION-BOUTON AUTOMOBILE TRICYCLE. 


engine, the gas being furnished by the evaporation of 
gasoline contained in a vaporizing chamber, and 
then mixed with air to form an explosive mixture, 
which is then conducted to the chamber of the motor, 
and which by its explosion at proper intervals operates 
the piston. 

The action of the motor will be seen by referring 
to the diagram shown in Fig. 1. To the left is the 
vaporizing chamber or carbureter, in which the gaso- 
‘ine contained in the lower half is brought into contact 
with the air entering by the tube, A, and made to pass 
between the horizontal plate, B, and the surface of the 
‘iquid ; the carbureted air then rises, as shown by the 
‘rrows, and enters the double valve, C, shown below 
u detail, by which it is mixed with an additional 








The cylinder, H, of the .wotor is of cast steel, with 
projecting flanges which serve to inerease its radiat- 
ing surface and prevent overheating; above is the 
chamber, J, in which the explosion of the gas takes 
place ; at the top of the chamber is the valve, K, which 
adwits the gas coming from the carbureter ; the valve 
is normally closed by means of the spring, S, whose 
pressure is regulated so as to allow the valve to open 
upon the descent of the piston. Opposite is the ex- 
haust valve, Z, which permits the waste gases to es- 
cape after the explosion ; to the valve, L, is attached a 
rod which passes through the cover of the exhaust 
chamber and engages with a cam, M, which, by push- 
ing up the rod, opens the valve at the proper instant, 
this valve being normally closed by the spring, 7, At 
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W is shown the igniter, consisting of two copper rods 
passing through an insulating bushing and so arranged 
as to allow a spark from the induction coil to pass in 
the interior of the chamber for the ignition of the gas. 
The piston, O, is a hollow steel casting provided with 
three packing-rings, and carrying the wrist-pin. The 
piston is connected with the inclosed fly-wheels, @ and R, 
and with the shafts, Sand 7’, by means of the piston-rod, 
P. The shaft, 8S, carries a pinion which engages with 
another of twice its diameter, operating the small shaft 
above, ¢, which carries two cams; the cam to the right 
serves to open the exhaust valve once in every two rev- 
olutions, while that to the left acts upon the lever arm, 
U, earrying the contact, V, of the induction coil, by 
means of which a spark is caused to pass at W, thus 
igniting the gas contained in the chamber of the 
motor.* 

This induction coil is operated by four dry piles. 
From the preceding description the action of the motor 


Figs, 4 and 5.—MOTOR FOR DE DION-BOUTON TRICYCLE. 
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Fig. 3.—REAR VIEW OF TRICYCLE SHOWING MOTOR. 


will be readily understood: When the piston descends, 
it produces a vacuum in the top chamber, by the action 
of which the valve, X, opens, admitting the detonating 
mixture from the carbureter ; when the piston rises, it 
compresses this gas and the valve of adiwission closes. 
At the instant of the second descent of the piston the 
cam actuates the lever, making contact with the induc- 
tion coil, upon which a spark passes, causing an explo- 
sion of the gas, which pushes the piston with sufficient 
force to cause it to pass twice through the same posi- 
tion; when the piston rises after its descent, it com- 
presses the residual gases of explosion, and at this in- 
stant the cam, M, lifts the exhaust valve and the gas 





* Shaft, 7, carrics a pinion which engages with a gear wheel on the sha tt 
of the tricycle. 


. 
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leaves the motor by the exhaust pipe, F. When the 


piston redescends, this valve closes and the upper valve 
opens, as before radwmit i fresh supply of gas and so on 
The action of the motor is thus determined by four 
different periods, which may be characterized as (1) In 
troduction f was 2) compression }) explosion } 
evacuation of the product of eombustion 
’ -™ Ot os ) 
Figs. 2and 3 show he tricycle compiete In Fig. 2 


the handle. D. serves to open or ciose at the propet 


k shown in the diagram, Fig. 1, at Z, which 


time the ex 
permits the piston to aseend and deseend freely when 
starting the motor, T handle, A, displaces the sup 
port of the contact of | induetion coil in order to 
vary the instant of ignition with relation 
to the intro iction of gas the wmdaies = 
oe 
Band C, serve respec ely to regulate 
the adinission of gas tot jotor and the 
introduction air into the ecarbureter 
The pedal, P, operates t ain ax of 
the trievel md at tn am tin starts 
the motor, which is geared to the same 
axie The trievecle may be operated by 
the pedal alone in ease of accident or in 
mounting steep grades 
I irs t ud » Ss Ww motor dis 
mourt ft and prov 1 with a frame for 
securing it to the trievel A is the ad 
wission valve RB, igniter (’, exhaust 
pipe ; D, rod and spr exhaust valve 
FE. contact, cam, and binding-posts 
The maximum speed of the tricycle is 
40 kiloineters (24 miles) per hour and 
grades of eight to te per cent may be 
mounted without the ald of the pedais 
The Waltham Manufacturing Co., of 
Waltham, Mass vill exelusively sell the 
oduct of De D Bouton & Co. in the 
United States, and in addition to selling 
the regular machines now manufactured 
bv De Dion-Bouton & Co. they will im 
port the De Dio motors and make a 
e nplete line of 2 1 motor cycles 
and motor carriages They are now 
building trieyeles, trailers and attach 
ments, tandems, and a light carriage and 
will add other vehicles. 
Paris Kk. BERNARD. 


- ee - 
A COMBINATION PLEASURE AUTOMO 
BILE DELIVERY VEHICLE. 

Our engravings represent a unique form 
of vehicle which is made by the 
Indiana Bicycle Company, of In- 
dianapolis ind., manufacturers of 
the ‘“* Waverley ” bicycles The 
peculiarity of this carriage is that 
the delivery body is separate from 
the body proper, so that it can be 
used for the delivery of parcels or 
as a pleasure vehicle. This style of 
vehicle is intended for the use of 
merchants when they desire to have 
a delivery wagon for use on week 
lays and a pleasure vehicle on 
Sundevs, and the change from 
Dusiness wagon to carriage Is quick 
lv made 
The earriage weighs 3,310 pounds 


and is o1 erated bv electricity, fur 


nished by forty-two 80-accumulator 
cells. There is a specially designed 
mult polar mot of two and a half 
horse power which drives the ve 
hiele The shaft is geared directly 
to the rear wheel, propelling the 
vehicle by a single reduction. Each 


rear wheel revolves independently 
of the other through compensating 
gears which are placed in line with 
the motor shaft it has five speeds, 
varving from three to twelve miles 
per hour, and the radius of action 
is. under favorabie conditions, 
about forty miles but on its 
trial trip, with the batter.es as taken 
from the forming roow, and not 


having a regular charge, the wagon 


made 54°6 miles. coming in strong 
at the end of the trip. The load 
was only twomen. During this run 


it went through unimproved streets, over grades. some 
of which amounted to 7 per cent, and was put through 
as severe a trial as possible in a city like Indianapolis 


The greater part of the run was made, however, on 


well paved streets, as it is likely thata vehicle of this 
kind would generally be used where the streets and 
roads are fairly good. The running gear is of tabular 
construction, and the wire wheels have ball bearings 


throughout and are fitted with Royal single tube 
pneumatic tires. The delivery body is separate from 
the body proper and is furnished with angle irons 
along the lower edges which engage slotted tubes at 
tached to the body by brackets, and sufficiently raised 


INDIANA BICYCLE COMPANY'S 
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to prevent contact, thereby protecting the finish. The 
slotted tubes are raised by their brackets sufficiently 
to carry the delivery box about 5g of an inch above the 
body proper [he wagon which we illustrate is now 
running about forty miles a day in Indianapolis and is 
eonsidered to bea very successful vehicle. The same 
company are making a number of other styles of 
automobile carriages and vehicles, but the one we illus- 
trate is of particular interest owing to its converti 
bility 
+o > 
Value of Trade Marks in the Philippines, 


According to a Consular Report which has just been 


>. 








THZ SAME VEHICLE, WITH THE TOP REMOVED, CONVERTED INTO A 


PLEASURE CARRIAGE. 


issued, trade marks are worth a great deal in the Philip- 
pines. One representative firm of importers writes as 
follows 

“Well-known marks are worth a great deal in this 
country. ‘Take, for instance, our mark ‘cock in cage,’ 
for white drill. The same quality, the same size, or 
even wider, imported by other houses is paid for at 
the rate of $8.50 a piece, which leaves a modest mar- 
gin. Wesell our brand at $10, and dispose of 50 to 60 
eases a month in Manila and 20 cases in Iloilo.” 

In view of facts like these, American firms who are 
thinking of trading in the Philippines should obtain 
protection of a duly registered trade mark, 
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CONVERTIBLE MOTOR DELIVERY WAGON 








MAY 13, 1899 


Wrappings for Bicycles. 

Notwithstanding the rapid improvements which 
have been made in the construction of bicycles, the 
method of packing and covering them for wholesale 
delivery is still in a primitive condition. It is one of 
those details, apparently trivial, which get overlooked, 
says The Cycle Age and Trade Review, and the ancient 
method of swathing frames and wheels in yards and 
yards of intricate paper or fabric bandages is yet with 
us. The system teems with disadvantages and difficul 
ties, the number of packers required, the space neces- 
sary for wrapping at the factory and unwrapping at 
the sellers’ stores, and the untidiness of this operation, 
are all sufficient reasons against perpetu 
ating the present methods. 

A Birmingham inventor has recently 
devised a system of protecting the frame 
by means of tubes of stiff paper or card- 
board slotted longitudinally, so that they 
may be slipped over the frame tubes and 
held in position both by their natural 
contraction and by tapes or other suitable 
additions. For all ordinary purposes the 
tubes, such as used for containing photo- 
graphs, form ample protection for the 
frame; but the inventor also provides for 
the lining of these tubes with a soft 
material for additional protection and 
for attaching fabries at the ends of the 
tubes to wrap over the lugs. 

- oe —— 
Specialism in Bicycle Construction, 

The tendency toward specialism, which 
is a marked feature and one of the most 
important secrets of our success in the 
mechanical industries, is seen in a very 
high state of development in the mannu- 
facture of bicycles. In the earlier history 
of the wheel, when makers were few, and 
shapes and dimensions were necessarily 
experimental, it was customary for each 
firm to build its machines practically 
from the ground up. The manifest ad- 
vantages in respect of economy resulting 


i, oe 
i ae 


4 from specializing the work are responsible 
for the growth of several large establish- 
iments which are devoted entirely to the 
onstruction of some single part of the 
wheel. These firms are in the habit of 
buying up all the patents possible cover- 
ing their particular form of construc- 

tion, and an inquiry as to the num- 
’ ber of patents thus controlled sug- 

vests what a large amount of in- 

ventive thought has been bestowed 

on the bicycle as a whole to bring 
it to its present perfection. A good 
case in point is the Fauber crank 





hanger, the manufacturers of which 
now control as many as seventy 
patents on this part of the wheel 
alone. Of course it will be under- 
stood that these patents cover the 
cranks, sprockets, and hanger com- 
bined ; but even in this case the 
total number of patents is extra- 
ordinary, and suggestive of the 
searching scrutiny to which every 
item of the bieyele is being sub- 
jected in the endeavor to bring it 
to the highest mechanical efficiency. 
or 
Work at the Rock Island 
Arsenal, 

The War Department is to de- 
velop at onee the machinery plant 
at the Rock Island Arsenal to snch 
an extent that it will turn out 2,500 
Krag-Jorgensen rifles per day. 
There is no intention of curtailing 
the work on sinall arms now in pro- 
gress in the Springfield Arsenal. 
The latter plant will still continue 
to supply the bulk of arms called 
for in times of peace, and the Rock 
Island Arsenal will be developed so 
as to have a vast reserve power in 
time of need. The ordnance officers 
state that the war last summer 
shows that private establishments 
cannot be depended upon to install equipment rapidly 
enough to meet emergencies. Congress has appro- 
priated $500,000 for ordnance work. All of this sur is 
available for the Rock Island Arsenal. There are at 
present 1,500 men employed in the works, and last July 
they numbered 3,000. 

——_——»+0+- a 
The St. Louts Fair. 

The subscriptions from various sources for the St. 
Louis fair have now amounted to $2.673.000, in addi- 
tion to the $2,100,000 pledged by collecting commit- 
tees. The amount so far actually raised is now close 


to the $5,000,000 originally promised, 
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LABORATORY TESTS OF THE BICYCLE. 

There is probably not a machine in the world that 
works on such a small margin of safety as the bicycle. 
It has been estimated that the safety “factor” is only 
abont 14 in the lightest machines,and while this is prob 
ably too low an estimate, it is certain that, when a pow- 
erful 200-pound rider is climbing a steep hill, or worse, 
coasting down a hill whose surface is rough and lumpy, 
the margin of safety must be a very narrow one—uar- 
row, that is to say, compared with 
that allowed in other forms of me- 
chanical construction. Thus the 
bridge builder provides sufficient 
steel in the various members to 
insure that the heaviest possible 
loads that can come upon them will 
not strain the metal above from 20 to 
30 per cent of its elastic strength, 
and even in designing structures 
that are subject to quiet or static 
loads, the material is not strained 
bevond 33 per cent of its strength ; 
that is to say, the parts are made 
not less than three times as strong 
as is necessary to bear the greatest 
stress that will be put upon them. 

We eannot calculate the maximum 
stresses of a bicycle with the nicety 
with which they can be computed 
in engineering structures and in the 
heavier classes of machinery. The 
conditions of use and abuse are so 
various—the hard use of a power 
ful but cautious 
severe than the abuse of some reck- 
less boy—that the only way in 
which the proper strength for a 
wheel can be determined is by trial, 
and by a careful selection and test 
of the materials of which it is con- 
structed. If an engineer were told 
to work out the strain-sheet of a 
bicycle in the same way as he would 
that of a railway bridge, taking 
the possible maximum stresses due to the work of heavy 
and powerful riders upon rough and hilly roads, and 
proportioning his parts so that the metal should not 
be strained above 10.000 to 15,000 pounds to the 
square inch, the wheel built from such a strain-sheet 
would be as heavy as the primitive boneshaker of 
thirty years ago. 

A comparison of the bicyele considered as a means of 
transportation with a railway car brings out the re 
markable fact that it takes forty-six times as much dead 
weight of material to carry a man on the railway as 
it does on a wheel. For a modern coach carrying sixty 
people will weigh about 70,000 pounds, which is at the 
rate of 1,167 pounds to the passenger: while a modern 
bieycle will weigh only 25 pounds. If we take the 
Pullman car as an example, the disparity is yet more 
striking; for here we have only twenty-four passengers 
carried on a car weighing 100,000 pounds, or say 2 tons 
to the passenger. 


rider being less 


In this case the car weighs 167 times 


Size Distance covered in two strokes or one revolution of the cranks compared 
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machines are in some cases put to special tests to de- 
termine their strength and running qualities. 

We present an illustration of one of many testing 
machines installed in the laboratory of the Pope Manu- 
facturing Company. It is used for trying the strength 
of the frame, and it is designed to reproduce as far as 
possible the actual stresses to which a frame is sub- 
jected when put to hard usage on the road. The 
principal stresses are those due to the weight of the 





MACHINE FOR TESTING BICYCLE FRAMES. 


rider applied at the top of the seat-post tube and the 
alternate transverse bending stress due to the pressure 
on the pedals. The frame is mounted upon two blocks, 
one under each hub as shown, the crank-hanger being 
left unsupported. 
the rider are reproduced by means of a short-throw 
crank driven by a pulley, and a spring connecting rod, 
as shown, one endof which is clamped to the seat-post, 
while the crank engages a sliding head which is at 
tached by a powerful spiral spring to the otherend. The 
rapid rotation of the crank thus imparts a series of 
cushioned blows whose effect on the frame is similar 
to that due to the speed of 
the machine, inequalities of 
the road, the pneumatic tires, 
and that part of the rider's 
weight which is on the saddle. 

The crank-shaft stresses are 
applied by means of two con 


The stresses due to the weight of 
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more per passenger than 
does the bieycle. 

From these considera- 
tions it is evident that the 
light weight of the bicyele 
can only be maintained by 
the most careful inspection 
of materials and workman- 
ship, and in the case of all 
the standard bicycles it is 
safe to say that this in- 
spection is very earefully 
made. Every lot of stock 
is subject to tests in the 
testing department, whieh, 
by the way, is coming to be 
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recognized as an_ indis- } — 
pensable part of all large , , 
American establishments 
in the engineering and 
kindred trades, and the 
finished parts and finished 


Sante Two Steps OR’ ONE REVOLUTION = 31 ft. 4ins. = 


BICYCLE GEAR AND ITS EQUIVALENTS. 


—— the crank, covers the same distance as that covered by one revolation of an ordinary wheel ten 
A safety geared to 120, in one revolution yk high, or two strides of a man thirty-five feet high. 
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necting rods, one on each side of the frame, which 
are driven by eccentrics set at 180° and carried on a 
second pulley-driven shaft. The: stroke of the eccen 
tries is of course very short, merely sufficient to bring 
a heavy bending stress alternately on each side of the 
crank-hanger. One machine out of ‘every lot is placed 
in this instrament of torture, and if, after it has beer 
merrily thumped and wrenched for a stated length « 
time, its tubing is true, brazing sound, and the wh: 
frame in line, it is considered that 
no fair usage on the road can ever 
break or distort it. 

One wust confess that, interest 
ing as the various departments of 
a bicycle factory undoubtedly are, 
the most fascinating plant is to be 
found in the department of tests, 
for here we see the fruition of the 
labor of the whole establishment 
That all-absorbing question as to 
the respective ease of running of a 
ehain and a chainless wheel is here 
determined to absolute demonstra- 
tion on an ingenious device known 
as a float The 
wheel is muunted at the side of a 
tank of which 
separate floating platforms, On the 
first platform is mounted an elec 
tric motor, on the other a friction 
brake. The motor is 
by a universal joint shaft with the 
axle of the bieycle, and the friction 
brake is similarly copnected with 
the shaft of a pulley upon which 
the 
bicyele runs. It is that 
the power given out by the float 


dynamoioeter, 


water in are two 


connected 


the rear or driving wheel of 
evident 


ing motor will be in part absorbed 
by the internal resistance of the 
bicycle, the rest being returned at 
the floating brake. 

The tangential 


motor will cause the float on which 


reaction of the 
it is carried to tilt over; similariy, the pull of the 
brake will tilt the brake float. If, now, the tilting 
in each case be corrected by moving a sliding weight 
on a herizontal graduated arm, the readings of the 
two arms will show respectively the power given t 
the bicycle by the motor and the power returned | 
the brake from the bicycle. The difference will repr 
sent the loss by friction in the bieycle. If a chainiess 
and a chain wheel be tested in the same apparatus, 
their respective efficiency can be determined with the 
greatest accuracy. 

It is found that, with the gears new and perfectly 
clean under light 
there is practically no 
difference in efficiency be- 
tween the Columbia chain 


loads, 


and chainless wheels, but, 
as the load is increased, the 
chainless wheel begins to 
show a gain which grows 
rapidly as the load is still 
further 
sult which shows the bevel 


augmented—a re- 


gear to be superior to the 
chain gear for hill climb- 
ing, and superior to it in 
all cases where the chain 
has ‘stretched ” or is 
fouled with grit or dust. 
———_90 oe 
BICYCLE GEAR—WHAT IT 

Is AND WHAT IT DOES. 

Those of our readers who 
were bicycle enthusiasts in 
the days of the old “ ordi 
nary ” will remember that 
a wheel was designated by 
the diameter, in inches, of 
its driving wheel, which 
varied from 48 to 62 in- 
ches, according to the 
length of leg of the rider. 
Thus we were 
speak of the 
merits of our 
Rudge, or 54-inch Victor, 
or 60-inch Columbia, as th: 
case might be. The dia 
meter of the driving whee! 
was the most variable ele 
ment, hence it was 
chosen as the designating 
feature. 

With the introduction of 
the rear-driven safety it 
was no longer possible to 
grade the wheels aecord 
ing to the diameter of the 


wont to 
respective 


50-inch 


and 
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driving wheel, for the reason that the latter all settled 
down to a common size of 28 inches; but as the 
introduction of the chain drive enabled the speed 
of revolution of the driving wheel to be increased 
over that of the cranks, thereby increasing its circum- 
ferential speed, it was decided to designate the bicycle 
by the effective diameter of the rear wheel as thus 
secured. The increased circumferential speed of the 
wheel is obtained by placing a larger sprocket on the 
crank axle than on the rear wheel; for the rear 
sprocket (with its whee}) willrun just as much faster as 
the frout sprocket is larger than itself. Thus, if there 
are 24 teeth in the front sprocket and 8 in the rear, it is 
evident that, by the time the 24 teeth of the front 
sprocket have engaged and drawn forward the chain, 
the chain will have engaged and drawn forward 24 
teeth on the rear sprocket, and to do this it must have 
rotated the 8-tooth rear sprocket three times. Now, 
this will cause the 28-inch rear wheel to travel overa 
distance equa! to three times its own circumference, or 
equal to the single circumference of a wheel three 
times as large as itself, or 84 inches in diameter. Since 
this effective diameter is due to the chain and sprockets, 
it is spoken of as ‘‘ gear,” and a bicycle with an effect- 
ive driving wheel diameter of 84 inches is known as 
an 84-gear wheel 
it is evident, then, that since the diameter of the rear 
wheel is constant, the gear depends solely upon the 
relative size of the sprockets employed, and is found by 
Dx F 
the simple formula, G = —— 
R 
D the diameter (28 inches) of the rear wheel; F the 
number of teeth in front sprocket and R the num- 
ber of teeth in rear sprocket. Thus 84 gear can be ob 
tained by a 21-tooth front and a 7-tooth rear or a 30 
tooth front and 10 tooth rear. The gear of a bicycle, 
then, is the diameter of a circle whose circumferential 


, where G = the gear ; 


length is equal to the distance traveled by that bieycle 
in one revolution of the cranks 

It is largely the possibilities of ‘‘ gear” that make the 
safety so incomparably superior to the ordinary bicycle. 
Formerly one was restricted to what he could stretch, 
and only atall man could negotiate a 60-inch wheel. 
Now a child's wheel is geared to 60, and many women 
are riding wheels of 76 to 84 gear. Gears of 96 to 105 
are not infrequently wet with on the road, and there is 
one famous rider in paced races who has won his repu- 
tation on a wheel geared to 120 inches. It is the great 
distance covered in proportion to the speed of pedal- 
ing that constitutes the charm of the high gear, at least 
as far as the imagination is concerned ; for that frailty 
of human nature which expresses itself in a desire to 
get ‘“‘something for nothing” will not down, and as- 
serts itself in all kinds of places and at unexpected 
times. In riding a high gear there isa sense of get- 
ting out of the machine something more than we put 
in—even though mechanical orthodoxy tells us this 
cannot be—and there is no denying that, under favor- 
able conditions of grade and wind, a day’s journey can 
be made with less fatigue on a high than a low gear. 

Of course, we all know that the total work done by a 
rider in propelling the same wheel over the same 
stretch of road, under identical conditions, never 
varies, whatever may be the gear employed. If I ride 
a 25-pound wheel a mile on the turnpike with a gear of 
60, | doa certain amount of work ; 
and if 1 ride the same wheel over 
the same mile in the same time 
with 120 gear, | do the same amount 
of work. In the latter case I turn my 
cranks more slowly, but I have to 
exert just as much more ‘pressure 
upon them as their speed of rotation 
has decreased. If, with a view to 
reducing the pressure, | double the 
length of the cranks, then my feet 
must travel twice as far in a circle 
twice as large. Since work at the 
cranks may be regarded as pressure 
wiultiplied by distance, the total 
amount of work | do will be the 
saine, whether | exert heavy pres 
sure on short cranks moving in a 
small circle or light pressure on 
long cranks moving in a large circle 

Since in riding the same distance 
at the same speed, on the same 
wheel, the total work is the same. 
whatever the gear and whatever 
the length of the cranks, the ques 
tion arises, What is the best gear to 
use? The answer is that, The gear must be determined 
by the physicai and temperamental make-up of each 
individual rider. If we were to pick out a dozen men, 
and start them out to walk a hundred yards, we would 
find that no two of them took the same length of step. 
Some wonld fall into a long swinging stride of 86 to 40 
inches, while others would trot along with little mine- 
ing steps of 18 to 24inches. The speed might be the 
samme, but the length of stride would be that which each 
{individual had unconsciously found to be agreeable to 
his own idiosyncrasies of physique and temperament, 
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So with the question of gear and crank length. Some 
riders will get the best results with high gear and long 
cranks, others with low gear and short cranks, while a 
rider of the writer’s acquaintance uses on the road a 
104 gear with a 644 crank, and will ride all day without 
any apparent distress. As a rule, tall men should use 
high gears and long cranks, a 6-foot rider being able 
to negotiate a 74-inch crank with as little bending of 
the knee (a fruitful source of weariness) as a 54¢-foot 
rider using a 64¢ crank. 

Our artist has shown in the accompanying sketch 





Wk, 
THE TREBERT COASTER AND BRAKE. 


how the gear increases the effective diameter of the 
driving wheel, raising it from 28 inches to as much as 
120 inches in the case of one rider already mentioned. 
As a matter of fact, our fastest racing men are using 
a wheel from 2 to 8 feet larger than the largest 
locomotive driving wheels used in this country. An- 
other interesting point brought out in the sketch is that 
the modern bicycle has increased the locomotive powers 
of an to such an extent that to cover as much ground 
at each step in walking as he does at each stroke of 
his pedals, he would have to be a giant fully 35 feet 
in height. It was found, by measuring the number of 
steps taken by several employes in walking 150 feet 
down the SCIENTIFIC AMERICAN office, that the aver- 
age stride is 244 feet in leugth, or 5 feet for two steps. 
Now two “strokes” of the legs of a cyclist on a 120 
gear wheel would carry him a distance of 3144 feet; and, 
supposing the step is roughly proportionate to the 
height, our giant would have to be about 35 feet tall, 
and to make the maximum speed of between 35 and 40 
miles an hour accomplished on the 120-gear wheel, he 


= 
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THE VICTOR AUTOMOBILE CARRIAGE, 


would have tostep as frequently as a person of ordinary 
stature walking at a brisk rate. 


>? 


A FRENCH firm has undertaken the manufacture of 
a new metallic curtain for the Opera House at Besan- 
gon. The curtain is to be lowered after each act or in 
case of great danger. It is 60 feet wide and 54 feet 
high and is to be composed of aluininuin sheets 13 feet 
long and 29 inches wide and fs of an inch thick. The 
total weight will be 4,000 pounds. If such a curtain 
were made of sheet iron, it would weigh 11,000 pounds, 
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THE TREBERT COASTER AND BRAKE. 

Since the introduction of the automatic coaster and 
brake, improvements in construction have constantly 
been made which have increased the efficiency of the 
device to such an extent that the old plunger brake is 
beginning to disappear. Among the latest types of 
these brakes is the Trebert brake, made by the Trebert 
Automatic Coaster and Brake Co., of Syracuse, N. Y. 

The brake in question comprises essentially a fric- 
tion-disk secured to the hub of the rear wheel, a clutch 
on the disk, and a clutch on the rear sprocket-wheel. 
The two clutches are provided with inclined surfaces 
upon which balls, held in place by retaining rings, 
roll. The balls on the disk-clutch serve to lock the 
sprocket and clutch together when the wheel is in mo- 
tion: and the balls on the sprocket clutch serve to 
bind the sprocket against the friction-disk in order to 
stop the wheel. 

When the chain of the bicycle is pulling forward, 
the balls on the disk-clutch will also move forward and 
ride up their inclines, thereby locking the cluteh and 
sprocket together so that both rotate with the wheel. 
When the rider desires to coast, he applies a slight 
back pressure to the pedals, thus causing the balls on 
the disk-clutch to roll down their inclines in order to 
release the sprocket from the clutch and to permit the 
wheel to rotate independently. When the rider wishes 
to stop, he applies a further back-pressure to the ped- 
als, thereby causing the balls on the sprocket clutch to 
ride up their inclines and to bind the sprocket and 
friction disk so tightly together that the wheel is pre- 
vented from turning. 

The brake, besides giving the rider full command of 
his wheel and enabling him to hold his feet stationary 
upon the pedals for the purpose of coasting, possesses 
the additional advantage of being readily applied to 
any wheel without the necessity of remodeling or 
changing the frame. 
+2 

THE VICTOR AUTOMOBILE. 

While we are considering hydrocarbon and electric 
vehicles, it must not be forgotten that there are also on 
the market excellent motor carriages driven by steam, 
and we take pleasure in presenting an engraving of the 
“ Victor automobile,” which is a steam wagon entirely 
automatic in its regulation, made by the Overman 
Wheel Co., Chicopee Falls, Mass. When the word steam 
is used it naturally brings to mind a certain uneasiness, 
but users of the Victor automobile need have no 
anxiety, for the boilers are tested and insured by the 
Hartford Steam Boiler Insurance Company, each boiler 
being tested by the expert of this well known company 
and a certificate given as to the test. The boiler is 
truly automatic, the water being fed into the boiler 
automatically with absolute precision. Thus the user 
will be relieved from the point which is the chief diffi- 
culty of putting steam in the hands of laymen. The 
pressure on the fuel tank is also regulated automati- 
cally. The fuel tank holds enough common gasoline 
to go fifty to one hundred miles, and gasoline is readily 
obtainable in every village. It also holds water enough 
to run twenty-five miles, and a collapsible soft rubber 
bucket enables one to get water at any place. The en- 
gines are of three and one-half horse power and the 
boiler capacity is five horse power. The machine is 
geared according to the roads and hills, and it is eapa- 
ble of running from a speed which 
is slower than one would walk to 
its maximum speed, which would 
ordinarily be about twenty miles 
an hour. 

-_———-o-ae———— 

Infection by Speaking Tubes. 





The speaking tube is an excellent 
means of infection, and The Lon- 
don Lancet has recently issued a 
note of warning concerning them. 
These tubes are practically unventi- 
lated except when in use, and when 
the person using them speaks, the 
moisture in the air which he ex- 
hales condenses on the sides of the 
tube, so that the products of res- 
piration remain for the benefit of 
the next persons using the tube ; 
and it is little wonder that the 
telephone is recommended in pre- 
ference to the speaking tube by 
sanitarians. It is quite possible 
for tuberculosis or other diseases 
to be spread by speaking tubes ; 
for it is necessary for the person 
in calling to place his lips in actual contact with the 
mouthpiece at the near end to make the whistle sound 
at the far end. 

TUNNELS under the Thames at London are multiply- 
ing rapidly. Hardly has the Blackwall tunnel been 
open when another at Rotherhithe is projected. It is 
to be 30 feet in diameter—3 feet more than the Black- 
walltunnel. It is to be a mile and a quarter long. 
The total work will cost about $7,000,000, but nearly 
$4,000,000 of this will go for the approaches, 
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The Cyclist without a.... 


odor 


Cyclometer is almost as much 
“at sea” as the ship without a 
log. It gives accurate informa- 
tion of distance traveled that is always use- 
ful and often of vital importance; besides 
the constant satisfaction that every rider 
finds in reading the exact record of his 
cycling achievements. * #* #* S*& s& 
The merit of the Veeder Cyclometer has 
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AN AMPHIBIOUS TRICYCLE. 
Theodorides has 


Amphibie”™ is the name M. 


new 


The 
christened his 
we illustrate herewith, and which has 
tried in Franee 

The tricycle is constructed entirely 
The 


wheels have enormous inflated rub- 


which require the use of steel. 


zive them a diame- 


ber tires, which 
ter of 3°83 feet, and which make 
each wheel a water-tight float, 
buoying up the machine on the 
water 

‘he trievele can be used indis- 
@iminately on land or water, and 
although it does not run very ra 


pidly, it may be of considerable use 
in Special Cases 

It weighs but 66 pounds and 
sinks, when fully loaded, to a depth 


of only 12°4 inches. Our engraving 


well the arance of 


machine whit navigat 


shows very 


appe: 
this curious tu 


ig on the water 


Cheap Cab Service in New York. 


of New 
for t 
mal 


(veneral Carri 


\ 


purpose of constructing and 


age Company, 


rk, is to be incorporated 


vehicles 


ifa@ining hacks or other 


for hire on the public roads, streets, 


or highways ef cities of the first 
class, whieh, of course, means New 
York and Buffalo. Phe eorporation 
has the right to establish the time 
service and the distance service, 
and to subdivide the latter into a 
mileage and cireuit serviee. It aan charge 


not exceefin 
” 


service, 


time 


each person for the mileage service, and not to exceed 


25 cents a person on the cireuit service. 


to establish cheap cab serviee such as n¢ 


nautico-terrestrial tricycle, 
recently 


of aluminum, 
with the exception of the chain and certain other parts 


g 75 cents an hour for each person in the 
aml not to exceed 25 cents per mile for 


It is prope »ysed 
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been 


how much 


Lord Charles Beresford and Automobile Cabs. 

Lord Charles Beresford in his recent trip to America 
pointed out how much Great Britain is behind the 
times in the use of electricity. 
work was done by 
American warships where the English use steam. 
isa warm advocate of automobile cabs. 


standard, 
He was amazed to see Symposium,’ 
electricity on board 
He 


He attributed 








AN AMPHIBIOUS TRICYCLE,. 


rates of fare 
He said 


safely to my destination.” 
yw eXists in 





the congestion of London streets to the use of horses. 
. “While 1 was in New York I was supplied 
with a motor car which had the appearance of a cab 
and the manners ‘of a kangaroo, but it always got me 


With Our Backyards,” 
in the United States. 
ample of an old colonial doorway, reproduced from a 
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There are a number of other interesting houses illus- 
trated. The literary contents are fully up to the usua! 
the editorials 


being “An Architectura! 
“Equestrian Statues,” ““What to Do 
and ** Architectural Education 
” There is also an excellent ex- 
measured drawing, and also an in 
terior view of the Cathedral 
Miinster and the plan of the Palace 
at Dfisseldorf. 
Oo or 
The Current Supplement, 
The current SUPPLEMENT, No. 
1219, has many articles of great in 
terest. The University of Pennsy|. 
vania Lecture Course is represented 
by the second part of Dr. Herman 
V. Ames’ “ Peculiar Laws and Cus- 
toms in the American Colonies,” 
which is coneluded. ‘* Wireless 
Telegraphy” is represented by an 
article which describes the Ducretet 
system. The usual notes and con- 
sular matter is published. ‘The 
Alkali Soils of the Yellowstone Val- 
ley * describes some very interesting 
investigations which have been car- 
ried on by the United States De- 
partment of Agriculture, in the in- 
terests of the inhabitants of this 
valley. ‘* Electric Traction and its 
Application to Suburban and Me- 
tropolitan Railways,” by Philip 
Dawson, is an important and ex- 
haustive paper on the subject. 
“The Intelligence of Tropical 
Ants” is a most attraetive paper by 


of 


Dr. Eugene Murray-Aaron. 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements, 
HARROW Wituiam M. Baker, Fortville, Ind, 
This harrow employs a series of revolving teeth in con 
nection with rollers, the teeth being so mounted that, 
sh t f them be broken, another may be readily 


substituted therefor, The depth to which the teeth may 


er nd may be regulated by plain rollers which 
ir arried by hanger-arms The adjustmeat of the 
hang ” regulates the depth to which the teeth enter 
he s 
Bicycle-Appliances. 
BICYCLE-SUPPORT.— Burr Hussetts, Kelly's Cor- 


ners, N.Y The support has a column on which a body 





portion # mounted, provided with laterally-projecting 
lugs A v ie pivoted on the body-portion between the 
jugs. and hen drawn toward the body-portion, clamps 
the fram th icyck A forl. is attached to the body 
portion and engages front wheml of the bicycie; and 
an arm heid by tl voly por engages the saddle-post 
tube 

SADDLE Frepenice CC. Aveny, 6104 Butler Street, 
Chicago, I The object this invention is © pro- 
vide a eaddie in which the seat will eustain all the 
weight and the horn no part of the weight. The horn is 


supported by an independent spring, and i made s-parate 


from the « portion The pommel-spring is attached 
to the mirddie plate adjustabiy ; and the same bolt which 
secures the rearend of the pommel-epring aleo secures 
the fr if the seat-a Ippert connection, The aad- 
a ver not only cevers the aeat and extends forward to 
form the born, but also lies over the sides of the saddle. 
If it be #0 desired, r yvable pads can be used between 
the seat portic anc seat ver 


Electrical Apparatus, 





TELEPHONE-TRANSMITTER.—Epwarp H. Joun- 
son, Omaha Veb rhe transmitter devised by this 
ipventor i signed to mulliply the sound-impalses 

he diaphragm «o that they may be increased in 

iver rt transmitter comprises a diaphragm 

which a ring of resilient material, a series of con- 
tacte on the ring, and another series of contacta with 
which the firet-named contacts engage. The vibrations of 
the diaphragm will eet the several riogs in equal vibration ; 
and the impulses wil! be greatly multiplied through the 
contacts 

Engineering-Improvements, 

VALVE-OPERATING GEAR.—Averm H. Kravssa, 
Wymore, Neb. Upon the engine-ehaft a hub ie secured 
having flanges, one of which is provided with a slot, ex- 
tending diametrically. To the other two flanges a plate 
ie fastened, which is provided with a slot controlling the 


feature of the 
invention lies in the form of thie slot, which is neither | 
‘ 


porition of the eceentric The principal 


straight nor the arc of The slot is divided into 
three parts, the central one of which is straight and the 
By means of this slot the eccentric 
the desired lead for 


a circle 


end portions carved. 
may be adjusted to give the valve 


any amount of travel, 


Mechanical Devices, 
FOLDING AND CREASING MACHINE.—Joun F. 
James A. Cameron, Brooklyn, New York city. 
This invention provides a machine for folding, creasing, 
and cutting cloth into handkerchiefs before or after 
stitching. The is designed to take a bolt of 
cloth and to turn both edges over simultaneously, so as 
to form the folds necessary for stretching the edges, and 
to cut one edge so that it be torn into designated 
The machine comprises folding-guides adapted 
and fold the edges of the handkerchief 


supporting-plate, which is cut away between 


and 


machine 


may 
lengths 
to engage side 
stock A 
the guides, permits the center of the stock to drop be- 
tween them. Rollers engage and compress the folded 
edges of the stock 

CRANE.—ALEXANDER Grarton, Bedford, England. 
This crane is provided with a so-called “‘derrick-motion,” 
for varying the radius of the crane by varying the verti- 
cal angle of the jib. The improvement devised by the 
inventor consists in a means for indicating the radius 
and the 
The means consist In the combination of the 


load which may be safely carried at that radius, 
jib-adjust 
ing gear with a dial and index, one of which is carried 
by a rotatable axis in gear with the chain-barrel or pul- 
ley, 80 as to be revolved thereby, the gearing being so pro- 
portiuned that the rotary part will make leas than one 


revolution for the maximum namber of revolutions of 
the barrel or pulley required for adjusting the jib between 


the extreme limits employed in practice. 





Rallway-Contrivances, 

BOLSTER FOK LOGGING-CAR FRAMES.—Svr- 
ry Parker, Pinetown, N.C. The bolster is provided 
with a standard movable on the bolster, extending above 
the thereof when in and below the top 
surface and out of way when loading or unloading. A 
retaining device holds the standard on the bolster, guides 
it 
Ing 
bolsters. 


surface use, 


m ite up-and«lown movement, and limits the sli- 
The standards always remain on the 
and can readily lifted into an extended 


position and locked to retain the logs, or released to per- 


movement. 


mit the lowering of the 


loading the logs. 


Miscellaneous Inventions, 
ACETYLENE GENERATOR 
son, Mandan, N this machine 


GAS 
D 


Joun CAaRL- 


In an ordinary bell- 





standards for loading or un- 
| stirraps; and tie-rods are extended throngh openings in 


| 
| 


gasometer floating in a water-tank is used in conneetion 


with a generator A valve-controlled pipe connects the 
water-tank with the generator, the valve being held nor- 
mally closed by a lever. An arm is pivoted upon the bell 


and is adapted to engage the lever to open the valve when 


the bell descends, in order to permit more water to reach 
the carbid, and thus generate a new supply of gas. 

DISPLAY-RACK Joun B. Crowper, Talucah, 
Ala. This improved display-rack is especially intended | 
for holding nail*, brooms and tinware, and is provided 
with an upright or post having upper and lower rings. 
Nail-boxes furnished with broom-holders, are seated at 
their lower ends on the lower riag and have hooks en- 
gaging the upper ring. On the post, above the upper 
ring, a tin-holding frame is mounted. 

APPARATUS FOR SEPARATING AND RECOV- | 
ERING VALUABLE VAPORS.—James R. Wairma, | 
Stamford, Cenn., and Wrmiiam A. Lawrence, Water- 
ville, N. ¥Y. In the separation of air from the hydro- 
carbons known as the “lighter products of petroleum,” 
while they are in a vaporous state, valuable products 
are lost by mixture with air. The inventor of tbe 
present process prevents this loss by employing “| 
series of cooling-tanks and vapor-collectors by means 
of which the loss of the volatile products is prevented. 
These products, it is said, are recovered not only with- | 
out detriment to the previous operation of evaporation | 
and condensation, bnt ia rendered the 
previous operutions by removing from them all back 
pressure of this vapor. 

CLOTHES-PIN, Metvin E. Taomson, Clermont, 
Penn. By means of the clothes-pin devised by this in- | 
ventor, it is possible to secure the clothes without fasten- 
ing them directly upon the line, A structure 
is employed having at its top a hook, and at its bottom 
clamping devices by which to engage and removably hold | 
the clothes. 

WATER-FILTER. Riverside, | 
Cal. The water filter of filter- 
beds, each having an inlet at the bottom and an overflow | 
at the top. Between adjacent filter-beds, charcoal-recep- 
tacles are arranged to receive the water from one filter- 
bed and to deliver it to the inlet of the next following 
filter-bed, each charcoal-receptacle 
a top portion over which the water flows. 
designed to be 


assistance to 


wire 


SamvEL M. Suman, 
comprises a series 


being provided with 
The filter is 
in dwellings, hotels, soldiers’ bar- 
racks, and miners’ camps 

FIREPROOF STRUCTURE. -- Groner SprickeR- 
norr, Manhattan, New York city. The present inven- 
tion provides a fireproof structure such as a floor or 
which stracture light, strong. The 
structure consists of beams to which stirrups are at- 
tached, Supporting-etripe are sustained by opposite 


used 


ceiling, 1s vet 


the stripe. To the tie-rods a netting is secured which 
forms a support for a fireproof cement or concrete, fill- 
ing the space between the netting and the top of the 
beams. The structure, besides being strong and light, 
has the merit of being readily put in place. 
SUSPENDER-BUCKLE.—Max Rustin, Manhattan, 
New York city. The buckle comprises two U-shaped 
sections pivoted together to form a leop, the other ends 
of the sections overlapping each other. Each of these 





A spring engages the sec- 
The jaws 


ends is formed with a jaw. 
tions to hold the jaws in clamping position. 


| hold the suspender-tips and are capable of being sepa- 
| rated by a pressure upon the body of the buckle, aud of 


being automatically vestored to locking position by the 
spring. 

WIND-WHEEL. — Onew Ruparts, Newport, Ore. 
This wind-wheel is provided with a turn-table from 
which arms extend in opposite directions. A vane is 
mounted en one of the arma, and a shaft is mounted in 
ae on the other of the arms. To the outer end of 

e shaft a hub is fixed, on which blades move axially. 


| On the shaft a governor-disk connected with the blades 


| is mounted to slide. A governor-rod has connection with 
the disk afd is mounted to slide on the arm supporting 
the shaft. On the turn-table a pulley is supported, over 
which a chain extends, connecting with the rod forward 
of the pulley. Another chain extends over the pulley 
and conneets with the rod rearward of the puliey. A 


| balancing weight is adapted for connection with either 


of the chains, By increasing or decreasing the weight, 
the speed or power transmitted can be increased or de- 
creased 
CLARINET. 
MOuver, Manhattan, 


Penzet and Epwarp 
The G-sharp key 


Gustav L. 
New York city. 


| in this clarinet consists of a pivoted finger-piece formed 


with a rearward extension and a key proper having a 
connection with the finger-piece whereby it will open 
when the finger-piece is depressed, but will move in- 
dependently of the finger-piece when the latter is de- 
pressed, A trilling-lever actuated from the key F-sharp 
is arranged to engage with the key G-sharp proper in 
order to trill that key when the finger-piece is depreesed. 
Keys B-natural and C-sharp provided with fnzer-pieces, 
lie over the rearward extension of the finger-piece of the 
key G-sharp, whereby the key G-sharp may be trilled 
when either of the B-natural or C-sharp finger-pieces is 
depreesed. 

BREAST-SHIELD.— Esenzer Murray, Deadwood, 
8. D. The breast-shield comprises two cup-shaped 
breast-covers having diametrically opposite, horizontal 
tabs in line with their centers. A cap is hinged to 
each cover at the side of the aperture. A body-strap 
connects the onter tabs ; and shoulder-straps connect the 
body-band with the breast-covers. 

FURNACE-ATTACHMENT.—Geonge M. Linpsay 
and Grorer Saunpers, Andover, Mass. The object of 
this invention is te provide a simple attachment by the 
use of which all cold air will be drawn from the hot air 
flue by the furnace-draft, the same draft serving te force 
the hot air through the fine, thus distributing the hot air 
uniformly. Connected with the hot air flue leading up- 
wardly from the furnace, is a tube communicating with 
the interior of the flue on the lower side of a horizontal- 
ly-disposed portion of the flue, and also with the furnace 
near the bottom. 

VEHICLE-WHEEL. — Wiuu1am W. Krrcmen, Ro- 
ehester, N. ¥Y, The wheel devised by this inventor com- 

(Continued on page 314.) 
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The pleasure and benefit of any journey 

by land or sea, of games, races, hunts, 
roy is enhanced by the use of a § 
good glass. Of all Field, Marine, or 
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Bausch & Lomb-Zeiss 
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Power, Range and Stereoscopic effect 
Lighter, Smaller, more Convenient. 
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Cones, Repair Parts. Com plete Outfits. Send 2% cents, in U.s 
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PARTIES 


Gelfiag *Round the Hab, by George H. Sargent, 
in which something of each of the twenty-nine 
links within a radius of twelve miles of Boston’s 
City Hall is told 

The Challenge of the Shamrock, by Capt. A. J. 
Kenealy 

About Fly Casting, by Geo. EB. Goodwin j 

Angling for Eastern Trout, by Mary T. Townsend. | 

Golf—Interscholastic—The Metropolitan Han- 

dicap and Centests and Pacific Coast Golf. 
Now on all first-class newsstands 
25 Cents per Copy. Three Dollars a Year. 


are those where 
& good quality 
of card, having 
fine finish, good 
slip, handsome 
designs, and ex- 
cellent wearing 
2. Geen 6 bey, - quality, is used. These qualities are all com- 
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Golfing "Reund Abo | 
Hanson Hiss, will be ned nJune OUT 
which will also contain: 

Through the Green with the Iron Claba, by 
Findlay Douglas (amateur champion of the W 
An article of value to every man and woman who 
knows a niblick from a mashie 

Also, 

Where the Ouananiche are Waiting, by Ed. W. | 
Sandys, which tells of fine fishing and hunting to be 
had in the wilderness north of Quebec 

"he June issue will be published May 25th 


JULY OUTING will contain: 

*"Reund and About Chicage with the Golfers, 
by Alexis J. Coleman, besides several! fishing arti- | ‘ ex 
cles and golf records now in the hands of the illus Ask your dealer for them or send 25 cents 
trators. to us for samnple pack 

The Gelf of Getham, by Charlies Turner, is now 
being prepared for the August issue. 

The whole form a series of Golf articles which are of 
decided value te goifers, and which are desirable for 
reference long after you have first read them | 

In order to make sure of these four numbers, send $1.00 ; 
to your newsdealer or direct to the publishers. Better Ananan DIN rs ILILDIG 

| 
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Fishing stories, besides articles on all the other sports 


aise Tnpanieniat ines” SNTNNHOY SHOWA TE aaa ty ay and Gay Places: 
The Outing Publishing Co., lh I th for Summer... 


230-241 Fifth Ave., New York. (Yildwoods... OUTINGS .....2..0.| 


Twelve Months, $3.00 
Four Months, $1.00 Either or both can be found 
along the lines of the..... gece 


SENS OLE OAS LAMP: $2.50 CHICAGO, MILWAUKEE 
xo ST. PAUL RAILWAY 


Latest of its Class. Shows a White Light equal 
to Electricity, of Great Volume, 800 
in Wisconsin, “innesota, Northern 
Michigan, lowa and the Dakotas. 


feet; Consumes Carbide; Sold Every- 
MONG the many delightful Summer Resorts 
are Delavan, Waukesha, Oconomowoc, Elk- 
















stantly 






Selling. Will Never Blow or Jar Out and 
Lights the Whole Road for Rods Ahead; 
Pits any Part of Wheel; Detaches In 
LIGHTEST, 17 Oz.; SMALL- 
EST, 7 In. High ; 
£2. or C.0 Dit ws eb ens wth Ontos Clear Lake, Big Stone, Frontenac, White Bear and 
rge Catalogue FR. "R. H. INGERSOLL Lake Minne: onka. 
& BRO., Dept. 147 87 Cortlandt St., N.Y.C. In the North Woods of Wisconsin, in the 
“a Forests of Northern Michigan and Minnesota, and 
in the far stretches of the Dakotas, true sportsmen 
Pass. Agt., 555 Old Colony Building, Chicago, Ills. 
BwrOné The ‘Clean Cut” Cake Tin 
prevents cakes from 
Orr, ay stic kjag and p proc races es 
. et cak t 
is indispensable to the \ Be gy Bo 9 
GUNNER, CYCLIST. = = ‘ in center and at rim 
TYPEWRITER, ETC. = Slop and drab 
i f ce gents sen 
Sample sent p: a ceipt 0 We are the largest 


where and by ug at 20c. perib. No 
PRETTI- 
EST—see cut. All Nickel, No 
Solder; Our Price Saves You hart Lake, Marquette, Madis .n, Kilbourn, 
PREVE . can fish and hunt to their hearts’ content. 
For pamphlet of “Summer Tours,”’ “Fishing and 
Hunting.” apply to nearest ticket agent or address 
Cleans, Lubricates 
made of best quality 
tin with a flat, thin 
Ask your dealer for it. &: le 6 cents postage for 
Tree on receipt —e * ~—— urers of Bates famtionge Seetch Ee 
n 


Oil, No Smoke: The only Lamp now 
a Sores eee Minocqua, Star Lake, Lakes Okoboji, Spirit Lake, 
with two cent stamp. GEO. H. HEAFFORD, Gen’! 
Used and recommended by Fire Arms 
M rs. 
knife, securely riveted 
G. W. OOLE & 00., 139 Broadway, N. Y. 





and Tin id. ress De 
| Household ‘Novelty Works, 26 Randolph St. * Chicago, i, + 








OLD FASHIONED 


/ VAS Pépsysprp 70 
FD 
TANE OWE OF THOSE 
SUST AS Coons’ ay wt, 
THE DEALERS MAKE BIG pre 
AH MES Aft ME! 


O“CENTU 
BICYCLE & DRIVING 
=. HEADLIGHTS<= 


USE THE CATALOGUE FREE. 
. 20™ CENTURY MFG CO 
1899 MODELS I7 WARREN ST..NEW YORK 








The utmost precision in grinding cups and cones for 
Automobiles and Bicveles is obtained by using the 


New “Rivett’” Patent Grinders 


For particulars and catalogue address 


Faneuil Watch Tool Co., Brighton, Boston, Mass. 
Makers of the Celebrated ‘‘Rivett’’ Precision Lathes. 


‘No Money in Advance! Portable: sPosoaraph= Hache 


$1550 m HIGH GRADE BICYCLES: 
4 Shipped anywhere ©. 0. D.. with 
ee. to examine. 
test styles for Men 
\W omen, Boys and Girls, 
‘well made and durable. 
/ $60 “Oakwood” $24.50 
J $50 “Arlington” $22.00 
No better wheels made 
Others: at $10, $12.60, $15.50, 4 50 & $19.60; a)! splendid 
value Buy direct from manufacturers, thus saving 
dealers’ large profits. Write today for special offer. Ilius- 
trated Catalogue Free. GASH BUYERS’ UNION, 
162 W. Van Buren St., B-131, Chicago, Ills. 


(Baxter CAMPING Qutrits 


are used by the United States Geological Survey. 
t®” Send stamp to Frankfort, Ky., for descriptive matter 
To W. £. BAXTER ly Weiuineros Squant, Cue tana, 
Frasxrortr, Ky. U.S A spon, EnGLanD 
Through Messrs. Herrods Store I received the “Camping Outfit” 
with which | am. more thaa pleased, and consider it—alter « wandering ; 
career in the © «t, ae ete., as the we plus ultra of a cooking «quip. | 
ment and mess gear combined—a fact which no other fulfills, and I | 


have tried a grest many to my discomfort 
Yours faithfully _ CLAUD HAMILTON 


The’ Reliable” Screw Cutting Lathe 


With Automatic 
Cross Feed 

Made in two sizes. 
wx 2% and 0x % inch 

between centers 
For power or foot power 


We make a specialty of! NATIONAL PHOTOGRAPH MACHINE Co., 
85 & 87 Beaver Srt., New Yor«. 











‘QABY SJ9ZNIO 





2 Mo, you AyM 
“Aomoyw oyew urd [e3idey yews yy suossseg 


“SUVINDAUYS TIN« BOs BLIUM 


“Susseyrsng JO OS2ALIg YUM oste] PIA 3O * 
00°S2$ AINO 390lud 





manufacturers 
Machinery, Tools, Fit 


tings, etc 
Agents Shelby Ba =P is a dry Powder (fluffy) 
Send for ‘99 Catalogue SF * ompound, put up in 
PETER A. FRASSE & CO. | . metal tubes, 2 inches 
92 Fulton Street, 
New York, U.S.A. 


Little Hustler Fan. 


Five inch. Keep Cool at desk, home and sick 
room. High speed, wonderfui results. Guar- 
gate ed to run eight hours on one charge. Pul- 
ley for running toys and light machinery. 
‘omplete with battery, $2. 
t? send stamp for circular of 
larger outfits. Motors from #1 up. 
Agents wanted. Samples list. Dis- 
count only by the dozev. 
Knapp Electric & Novelty Co. 
131 White Street, New York. 


long and 244 inches in di- 


















ameter, has no mechan 





ism, weighs but 3 pounds, does no dam- 
age, can’t get out of order, is simple to 
handle, very effective, always ready, 
can be used by any one, and has been 
made the standard fire extinguisher by 
Fire Departments, Government, ttate 
and City Institutions, Telephone, Tele- 
graph, Electric Lightand Street Railway 
Co.'s, Silk, Woolen and Cotton Mills, 
Paint, Varnish, Rubber and Oil Planta, 
manufacturers of every description, Is 


The Home Fire Extinguisher, 









ORAPER’S | 
Recording Thermometer | nor ggamaaemmmaalatt ans | 5: «ty beat al 
| St . 
gives a correct and continuous record c mn body. 


in ink on a weekly chart. 
It is of especial value in Observa- 


i A Bonenza for Live Agents. 
tories, Dwellings, Hospitals, Clubs, — 
a 


Schools, Greenhouses, and in munn- Write ter Descriptive Circulars. 
facturing industries where tempera- 
ture is an important factor 


‘ . $ 
THE DRAPER MFG. CO., in Originators and Sole Owners 
LE 


Monarch Fire 
Appliance Co. 


( INCORPORATED), 
27 William Street, 
\ New York. . 
4 WARNING. 


Avoid Imitations 
and infringements. 





Weether Instruments, - 
152 Frent Street, New ¥ ork. | 


The Most Reliable General Telephone Apparatus | 
Manutacturers in the World. 


SWITCHBOARDS ¢ © Birr 
TELEPHONES ‘Wceurate Service. 


Complete Perfect CENTRAL ENERGY SYSTEM. | 


Send for Catalogue. Write for Information 


VICTOR TELEPHONE [iFG. CO., 
166 SOUTH CLINTON ST., CHICAGO. | 
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Lens of : “Che Finest Wheel at the New York Cycle Show” 
Exceptional 
LOADING PLATE CARRIER Depth and : * 
Rapidity |* 3 
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Automatic i. | 
Shutter *» | 
> 
Always > $| 
Set 4 
a mai. 
~ Automatic | * 
Plate i 
Changer | * 
\® From a beginning of six hundred wheels per year the Manson has * 
4 grown to oe d,~—- wheels per day; or a complete bicycle every + 
Automatic ALL OF rH Pants M ape iz Oum ove ° ee a 3 
Plate | 4 vertising, this, a Chicago made wheel, is Re ge | pepo nearly avery ‘civilized country on the globe. 
Register | * - 
» 
The Wheel is Right! 
Aluminum | Che Price is Right! 
go 4 The Policy is Right! The $30.00 Wheel carries 
olders |» 
TAKING THE PICTURE i a > the same guarantee 
Three * Everybody Likes as the 
Diaphragms | > it but $50.00 Wheel. : 
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Bicycle Lamp, 
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gives a strong, unflinching white light 
through ten black hours, Heavy blows 
overhead or under tire will not extin- 
guish it.’ Price by mail to any addréss, 
$2.50.’ Our circular of this lamp will 
certainly interest you. Shall we mail it? 
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Hall’s Automatic 
Whistle Co.., Ly 


LSCORPORATED, 








193 & 195 
Halsey Street, 


8 rk eke ORE RLe eee eee 


Patented in 
United States, 
Canada, 


Newark, N. J. 


~ 
For fj U 


‘ England, i 
Bicycles, ra » Germany : 
Launches, and France. = 
Electric / | 
Wagons, ey ; 
Pte C , Weight, 6 Ounces. | * 





air-tight cans, 4, \¢ and one-f 


- advance of other devices, and serve to make bicycle 






: Fittings add but little to the additional cost and are well 
=: worth the difference. 
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A WORLD’S RECORD BREAKER. 


$30, $40, $50 


Awarded the SILVER MEDAL by the Omaha Exposition. 


Chosen by FOUR out of SEVEN WINNERS at the 
1899 Chicago Cycle Show. 


Three Models: 









PRONOUNCED BY THE LARGEST MANUFACTURER 
OF BICYCLES IN THE WORLD, 
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114,230 NOW IN USE. 
Big Service. Little Cost. 


Its convenient Hot W 
wary t beth: and that it may 
er room to equal advantage 
water service. or im 








Double screened and selected, in 1. 2, 5, 3 and 100 Ibs 
urteenth inch size. N 
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ABSOLUTELY PURE CRYSTALS, 
for One Peund Cans promptly 


NOTICE Orders 
of Tubs and Heaters 


MOSELY FOLDING 
BATH TU 


led 


he Acetylene Gas Illuminating Co., 
107 WALKER STREET, NEW YORK. 





Ges, Gasoline or Oi CHICAGO, 


Swi fo neces: 
Sed v4 


waking the “ Mosely” famous. 

mmplete. with heater, e up delivered 
eastof Rocky Mountains. Monthly parments 
ifwanted. Send for Catalogue 


B CO.. 
358 “K” Dearborn St., 
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EVERY 
BICYCLE 
RIDER 


who has ridden a wheel equipped with the celebrated 
THOR CRANK HANGER and THOR HUBS will 
attest to their superb action and freedom from 
friction Both are mechanical perfection, far in 


TRADE MARK 4 
oa 





propulsion easy and pleasurable. 


Your Dealer and Manufacturer will tell you they are the best. 
THE THOR CRANK HANGER consists of a patented two-piece crank possess- 
ing the advantages of perfect simplicity, rigidity and security, removable at will 
without disturbing bearing parts or adjustment; and the THOR hanger bracket 
with eccentric for adjusting the chain, dispensing with the old style rear chain 
adjustment, the whole making the neatest, simplest and most perfect mechanism 
of a crank hanger ever produced to delight bicycle enthusiasts. 
Numberless riders have said: 

“TL have ridden many wheels, 
but after using one with THOR 
real ride. 

When you ot pone 1899 
mount insist on THOR fit- 
tings—the most perfect 
made. See that the trade 
mark ‘‘ THOR” is on the 
cranks, hubs, and seat post 
and handle bar expanders. 


The ball-bearing portion of your wheel is the most 
essential. THOR Cranks, Crank ‘iangers, Hubs and 


WRITE FOR CATALOGUE. 


AURORA AUTOMATIC MACHINERY CO., 


AURORA, ILL. 
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fittings I decided it was my first ; 
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ws SADDLE 
NABER S22 


Examine the 






There is Nothing Like It. 


it has revolutionized 
cycling. 


The secret is in the 
**Naber”’’ double elastic 
torsional spring. 

By action . f “pie coving rider can 
cross car-tracks in the Naber Sad- 
PATENT PENDING. aie and not receive a jar. It takes 
| up all jolts, jars and vibration on rough roads, prevents 
| sudden horizontal thrusts when front wheel strikes ob- 

stacles. It yields to motions of rider, preventing saddle 





| soreness, chafing. and numbness. It reduces labor of 

| propelling the wheel one-third. Learn of its merits, and 

you will have no other. * 

GENTS’, $3.00; LADIES’, $3.50, DELIVERED. 
What the Rider Thinks of It. 

MANSON CYCLE Co., 153-155 W. Jackson St., 

| Chicago, April 29, 1899, 

| M. H. NABER & Co., % Fifth Ave., Chicago. 

Gentlemen:—Replying to yours of recent date will say 
that we find that every “‘ Manson” rider is more than 
pleased with your “‘ Naber” saddle. 

Our “ Manson Three Crown” bicycles are equipped 
with them, and we say to our customers in supplying 
your saddle—where others are specified—for them to try 
it, and in case they do not find it the easiest riding saddle 
they ever had, to return it at our expense and we wil) 
furnish any other saddle that they may desire; and of 
all the saddies we have furnished as yet, we have not 
had a single saddle returned, and have many letters 
thanking us for substituting your saddle in place of one 
specified. Your saddle has merit, and once introduced 
we believe it will become the most popular saddleon the 
market. Your Dealer Has It.—If not, write 


M.H.NABER & CO.,*@8i@4asr" 
“THE ENDLESS CHAIN” 


of a bicycle often needs cleaning quickly 
and thoroughly. For this purpose you 
sbould use 


THE A-B-C CHAIN CLEANER. 


It will clean any bicycle chain and save it 
from wearing out quickly. It makes any 
bicycle chain run easily. It saves time at 
home or when on the road, It fills and oils 
the chain. It saves a lot of trouble in clean 
ing and strength in wheeling. By its use 
the chain will not getout of order. It 
keeps the rider in good humor. 


PRICE, $3.50. 
AMERICAN BICYCLE CHAIN CLEANER CO., 
106-108 Beekman St., New York. 


“NEWARK SPECIAL” 


NO BEWED EDGES. 


NEWARK CYCLE SPECIALTY CO., 
26-28 Prospect Street, Newark, N. J. 


FORCED OUT OF THE TRUST. 
Howard Mfg. Co., 


Mt. Holly, N. J. 
BICYCLE AND AUTOMOBILE HUB MAKERS. 


Any kind of ball-bearing vebicle hubs to order. Write 


KEEP COOL 


SEND FoR CIRCULAR’C” 
WATER DYNAMOS 





















HOUSEHOLD FAUCET. 











SIMPLEST and SAFEST. 
Burn Brightest and Longest 
BADGER BRASS M'F'C CO., KENOSHA, WIS. 





RIcHaARDSOnNn 


Ball Bearing Roller Skates 


FITTED WITH ALUMINUM “@LLERS. 





The Mest Elegant Roller Skate Ever Produced. 


Send for Catalogue containing testimonials from the 
Ww orld 8 Greatest Skaters. 

We also make the REX SKATE for rink and 
sidewalk use. 


RICHARDSON BALL BEARING SKATE CO, 
1384 N. Clark Street, Chicago. 











L 
f 
‘ 
t 
J 
c 
Li 
i 
* 














May 13, 1899, 


Scientific 








— 


EEE 


prises an inner rim supported by a hub, and band-springs 


interposed between the two rims. The springs are se- 
cured to ove another and to one rim, and have their ends 
adjustably secured together and to the other rim. The 
inventor claims that a wheel thus constructed possesses 
all the buoyancy of a pneumatic-tired wheel, and that it 
has the advantage of being much stronger and of being 
more easily repaired. 

PROCESS OF TANNING.—Georee W. Hovston, 
Marietta, Fla. Instead of using red-oak bark or any of 
the other tanning agents, the inventor of this new pro- 


cess employs an ooze made from a shrub commonly | 


xnown as “horse-wickey" or “stagger-bush.” This 
ooze, it is stated, will not only tan leather more quickly 
than other materials in common use, bat is also much 
more plentiful and economic, and produces a fine grade 
of leather at less expense. According to the strength of 
the ooze and the character of the hides, the tanned 
leather can be given various shades. 


WINDING-FRAME, — Corry Jonrs, Long Island 
City, N. Y. This invention provides improvements in 
silk-winding frames in which quills are held by cones 
and in which the spindles are removably connected with 
the driving mechani The improv im question 
provide means whereby the quill and the filling disconnect 
automatically the spindle from the rotating well to permit 
aconvenient removal of the quill and spindle from the 
machine without danger of entangling the silk. The 
improvements also permit the substitution of an empty 
quill for the quill-spindle, and the automatic connection 
of the spindle with the driving mechanism. 


PROCESS OF MANUFACTURING MINERAL 
WOOL.—ALExanvper D. Evsers, Hoboken, N. J. 
is the purpose of the present process to provide a means 
for making mineral wool which is more free from sulfur 
and therefore of a better quality than can be produced 
by the methods at present in use. The process consists 
in remelting hardened blast-furnace slag in a cupola- 
furnace in admixture with the sulfates of alkaline earths 
and blowing it into mineral wool. 


BLACKING-BRUSH. 
tonio, Tex. Upon the back of a blacking-brush a wheel 
is mounted connected by arms with a dauber and 
with a box of biacking, the whee! being operated by a 
rod. In its vormal position the box is held in place by a 
catch, When it is Cesired to replenish the dauber's sup- 
ply of blacking, the rod is pushed forward, thus causing 
the wheel to carry the box over the bristles of the dauber. 
When a sufficient amount of blacking has been gathered 
by the dauber, the rod is pulled back, thus causing the 
box to be returned to ite normal position, 





LINE-PEN. — Lyman H. Zete cer, Millbank, 8S. D. 
The pen provided by this inventor is designed to facili- 


tate rapid adjustment, thus enabling lines of varying | 


width to be conveniently and effectively drawn. The 
pen has two pivotally connected arms pressed apart by a 
spring, Two fingers are attached to the arms and coact 
with each other to form the pen, the spring serving to 
keep the fingers together. A thin plate is held between 
the fingers and has its free portion twisted to spread the 
ink. 


ORE-LEACHING APPARATUS.—A.sert F. Dury, 
Salida, Colo. The apparatus includes u leaching-tank, 
in the bottom of which is a perforated pipe connected 
with a compressed air supply. The tank containing the 
leaching liquid is connected with the air-supply pipe, 
whereby the airand liquid are injected together. The 
stirring of the ore by the bubbles of air serves to increase 
the efficiency of the solvent liquid, so that the mineral is 
more quickly dissolved than would otherwise be possi- 
ble. The apparatus can be used in chlorination and in 
the cyanid or other chemical processes of treating ores, 


performing its work, it is claimed, from one to thirty- | 


six hours more quickly than has hitherto been the case. 


ORGAN-ACTION. — Josern Stawrk, Bloomfield, 
N.J, The invention provides an organ-action whereby 
the playing either of the upper or lower key-board 
causes a sounding of its sounding devices, and by the 
use of the desired couplings the playing of one of the 
keyboards causes a sounding of both sets of sounding 
devices simultaneously to produce a grand-organ effect. 
A pneumatic coupler-action is provided comprising an 
exhauet-valve over an outlet in the paseage between the 
upper keyboard-valve and its action. On the valve-stem 
are a series of diaphragms over which air-chambers are 
located. By means of coupler draw-stops the air is ex- 
hausted from the chambers. By means of connections 
with the diaphragms from the valves of the lower key 
board the exhaust-valve is actuated on playing the keys 
of the lower keyboard. 


HEEL-RUBBER.—Joun H. Morrow, Chicago, Ill. 
The heel-rubber is designed to prevent the slipping of 


the foot on frozen or wet sidewalks, and is provided with | 


a bottom which is made in the shape of the bottem for 
the heel of a shoe or boot, and which has a flange fitting 
the sides and back of the heel. The heel-rubber is 
furthermore provided with a jointed front flange which 
can be secured on the front portion of the heel. 


WRENCH, —James L. Martty, 
Penn. This nut-wrench has its jaws in the form of two 
spring-prongs adjusted teward and from each other by a 
screw, and adapted especiaiy for application to a bit- 
brace. In wrenches of this class the spring-tongs fre- 
quently twist, and by being forced too closely together, 
are prematurely broken. In order to overcome this ob- 
jection, the inventor provides the jaws with lugs, to one 
of which the adjusting-ecrew is rigidly secured. By 
means of this construction the true movement of the 
prongs toward and from each other is assured, and their 
*pringing out of alinement prevented. 


SMOKER’S TRAY.—Percy 8. Cook, Manhattan, 
New York city. This invention provides a tray so con- 
stracted that ashes deposited at the margin will be direct- 
ed to a well extending from end to end and from side to 
side of the tray. The invention also provides a match- 
receptacle adapted to receive loose matches or a pedestal 
capable of holding boxes of matches of different sizes in 
an upright position. 

SMELTING-FURNACE.—Cuarces Brisnor, Koox- 
ville, Cal. This furnace provides for a concentration of the 
heat above the arch upon which the ore is to be placed for 


en 


It | 


Joseru R. De Wirt, San An- | 


Marion Center, | 


American, 








smelting. In the central chamber a settling-pot provided 
| with bullion and slag off-takes is located. An apertured 

ore-supporting arch is mounted above the settling-pot ; 

and into this arch the fire-boxes open. Apertured flues in 
| Opposing sides of the’ central chamber lead through the 
sides of the arch; and apertured flues in the other two 
opposing sides of the chamber lead through the top of the 
arch at the ends. The slag and bullion are automatically 
distributed ; and the vapors from the ore will be condens- 
ed in the off-take flue, means being provided to receive 
the metal thus condensed, 


GASOLINE-LAMP.—James A. Yarton, Omaha, 
Neb. This lamp is designed to be used in order to heat 
a mantle to incandescence, The lamp comprises a cham- 
ber having a gas-supply pipe entering one side, and an 
upwardly-curved deflecting plate in front of the opening 
of the pipe. A gasoline-tube extends vertically through 
the chamber and has perforations in its sides within the 
chamber. A ring supported at the upper end of the tube 
serves the purpose of distributing the gasoline evenly. 
A series of wires are suspended from the ring and within 
the tube, and conduct the heat down to insure the perfect 
volatilization of the gasoline. 


INTRENCHING-TOOL. —LutuHer H. WientMan, 
Boston, Mass. Various tools have been designed for dig- 


NEW BOOKS ETC. 


HINTS ON AMALGAMATION AND THE 
GENERAL CARE OF GOLD MILLs. By 

W. J. Adams. Chicago: Modern 
Machinery Publishing Company. 
1899, Illustrated. Pp. 111. Price $2. 
Practical men in all parts of the world are rapidly im- 
proving mining processes, and it is necessary for those 
who are engaged in any mining or metallurgical pursuit 
to keep up with the times. It is for this reason that we 


neer, like the present volume. It is a reference book of 
actual gold milling practice as determined by an experi- 
ence of twenty years and it is written in language which 
can be understood by all. 


SMALL ACCUMULATORS. How MADE AND 
Uskp. Edited by Percival Marshall. 
New York: Spon & Chamberlain. 
London: E. & F. N. Spon, Limited. 
1899. Fully illustrated. Pp. 80. 
Price 50 cents. 

The author treats briefly of the theory of the accumu- 
lator, and then describes how to make a four-volt pocket 
accumulator and a twelve-volt accumulator, and finally 





ging trenches, but they have been either too heavy to be 
conveniently carried or too small to handle sufficiently 
| large quantities of earth. The tool provided by this in- 
vention, in order to overcome these objections, is pro- 
vided with a pointed and curved body having a tang at 
oneend. The edge of one of the sides of the body is 
sharpened, A hollow handle is riveted to the tang and 
also has a portion riveted upon the body. This tool has 
a weight of about one and five-eighths pounds, and has a 
| dirt-holding or lifting surface of about thirty-four square 
' inches. 


ARTIFICIAL TOOTH CROWN AND BACKING. 
Ceruas WuirTney, Kingston, Jamaica. 





constructed that the facing or porcelain, if fractured, may 
| be readily removed and another substituted. A crown or 
cap is also provided which serves materially to hold the 
porcelain in proper position and to prevent the porcelain 
from chipping at its cutting edge. The backing enables 
| a tooth to be applied to crown or bridge work in the cus- 
tomary manner, if it be so desired. 


MICROMETER DEPTH-GAGE.—Ciavpe L. Wa- 
| TERS, Stamford, Conn. This micrometer gage is arranged 
to permit direct reading of the depth of a hole without 
further mental calculation and withont covering up the 
graduations. The gage has a base capable of bearing 
| firmly upon the object to be measured, On the base are 
| fixed a threaded micrometer-spindle and a barre! in- 
closing the spindle, An indicator-sleeve screws on the 
spindle and slides between the barrel and the spindle 


HAT-FASTENER —SHEtpon A. STIENBARGER, Au- 
gueta, Ill. Inthe hat-fastener there are combined a frame 
| on which are collars lengthwise movable, combs pivotally 
attached to the collars, a spring serving to draw the col- 
lars toward each other, and tapes attached to the combs, 
serving to move the collars outwardly and to throw the 
combs downwardly, When the hat is placed upon the 
head the combs enter the hair, and assume a horizontal 
position by the action of the spring, thus cansing the hat 
to be effectually secured. By drawing the tapes outwardly 
| the hat may be lifted from the head, the combe sliding 
out without injuring the. hair. 


ROPE-CLAMP. — Lewts W. Sam™is, Greenpoint, 
Brooklyn, New York city. The rope clamp comprises 
two parts—a body and a dog. The body bas two separat- 
ed arms provided at their outer ends with pivot-lugs ex- 
tending toward each other. The dog fits between the 
arms of the body and has recesses receiving the pivot- 
lugs. One arm of the dog and the corresponding end of 
the body are adapted to clamp a rope between them ; 
while the other end of the dog acts as a lever to hold the 
parts together, the lugs being held in engagement with 
the dog. 


CONSTRUCTION OF METAL-CONCRETE-ARCH 
BRIDGES.—Howarp V. Hinckiey, Topeka, Kane, 
novel conetruction in metal-concrete-arch bridges has 
been devised by this inventor, whereby the difficulties 
hitherto encountered are overcome. With the series of 
parallel metal I-beams extending longitudinally through 
the arch are connected a series of bars or clamps having 
integral, hooked ends clasping the longitudinaMflanges of 
the beams. These clamps are also embedded in the con- 
crete so that they tie the I-beams together against lateral 

' movement, Concrete spandrel-walls are erected on 

the arch. Metal anchorage-frames held rigidly to the 

beams extend up into the spandrel-walls and support 
them, In order to prevent the cracking of the spandrels 
an expansion-joint is employed, 


The present in- | 
vention provides a backing and crown for artificial teeth so | 


describes various types of storage batteries and gives di- 
| rections for charging and using them. It appears to be a 
very useful little book. 
| 


SANITARY ENGINEERING OF BUILDINGS. 
By William Paul Gerhard. Vol. I. 
With 108 illustrations and 6 plates. 
New York: William T. Comstock. 

1899. Pp. 454. Price $5. 

The author is a well known sanitary engineer, and we 
do not know of any one who is better qualified to deal 
with the subject, which is of vital importance. Another 
; volume is in active preparation, but each volume is com- 
plete in itself. Nearly every phase of modern sanitary 
plumbing is treated. The book is printed in large type 
and i well illustrated, 


STEVENS’ MECHANICAL CATECHISM FOR 
STATIONARY AND MARINE ENGI 
NEERS, FIREMEN, ELECTRICIANS, 
ETc. By H. G. Stevens, M.E.E. 
Chieago: Laird & Lee. 1899. 18mo. 
Pp. 335. Price $1 and $1.50. 

All of the subjects are treated in the most interesting 
and thorough manner and it is written in plain language. 
The popular question and answer system is used and 
there are over 240 sectional cuts and illustrations, There 
is a great deal of literature already on the subjects treat- 





| 


ed in this volame, bat there is no question that the pres- | 


ent work will prove useful to practical engineers and 
machinists and those who aspire to master these trades, 
| One thing which we like particularly is the clear way in 
| which many of the diagrams are lettered. The book is 
handsomely printed and bound, 


THE ARITHMETIC OF CHEMISTRY. A 
Simple Treatment of the Subject of 
Chemical Calculations. By John 
Waddell. New York: The Macmil- 
lan Company. London: Macmillan 
& Company, Limited. 1899. Pp. 
133. Price 90 cents. 


leges with the aid of a epecial text book, and though there 
are already several chemical arithmetics on the market, 
the present volume will certainly prove valuable, Many 
of the questions have been actually used in examination 
papers at British and American universities, The sub- 
ject possesses"no real difficulties when properly explained, 
and the volume before us will accomplish that work, 





SHOK AND LEATHER REPORTER AN- 
NUAL. New York: Shoe and Leather 
Reporter. 1899. Pp. 693. 8vo. 


| The Shoe and Leather Reporter Annual is of great 


value to the shoe trade, as it contains a list of all the 
shoe manufacturers and dealers in the United States and 


A Canada, as well as leather dealers and manufacturers in 


all countries. Itis evidently a great task to compile a 
book of this nature, and it is to be huped that the trade 
| will eppreciate the efforts of the publishers. 


ANNUAL REPORT OF THE BOARD OF 
REGENTS OF THE SMITHSONIAN IN- 
STITUTION. Showing the Operations, 
Expenditures, and Condition of the 
Institution to July, 1897. Washing- 
ton. 1898. Pp. 686. 

The Annual Report of the Smithsonian Institution is 
really much more than a report, for the report proper 
only occupies some 80 pages of the 686. The rest is taken 
upfby what is called “General Appendix,” which furnishes 





DISPLAY-STAND.—Ciark R, Rerp, Piqua, Ohio. 
This invention seeks to provide a means for supporting | 
advertisements so that they can be moved around a cir- 
| ele. In connection with the advertisements, a concave 
| or convex mirror is employed which is rotated with the 
advertisements, so that the image of the face reflected 
will be distorted. The mirror serves the purpose of at- 
tracting attention to the advertisements. 


COMPUTING-SCALE.—Wiiuiam R. Dunn, Alton, 
| Ind. The scale has a platform actuating beams, and has, 
| furthermore, two weights working on the beams and re- 
| ferring to weight and price, so that upon the proper 
adjustment of those weights according to the price and 
| the desired amount of the article, the balancing of the 
| ecale will indicate that the proper amount of the com- 


| modity is on the scale. 





Designs. 

BEARING-PLATE FOR VEHICLES.—Groree W. 
McConnELt, Carrollton, Ohio. The plate has an opening 
| provided with a horizontal Ing at the top and a hori- 
| zontal Ing at the bottom. The opposite side of the plate 
| has a vertical lug at each side of the opening in the 
| plate. 

Nors.—Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 


brief accounts of the scientitic discoveries in particular 
directions, including reports on the investigations made 
by collaborators of the Institution and memoirs of a 
general character or on special topics that are of interest 
and value to the numerous correspondents of the [nstitu- 
tion. The articles are admirably selected and are splen- 
didly illustrated, the whole really forming a remarkable 
collection of brief monographs. 


THE SPrRit OF ORGANIC CHEMISTRY. 
An Introduction to the Current Lit- 
erature of the Subject. By Arthur 
Lachman, B.S., Ph.D. With an In- 
troduction by Pau! C. Freer, M.D., 
Ph.D. New York: The Macmillan 
Company. 1899. 12mo, Pp. 229. 
Price $1.50. 

This book is intended primarily as a supplement to 
text books of organic chemistry. A beginner coming 
upon the 10,000 pages which mark the annual growth of 
the literature of organic chemistry cannot but be bewil- 
dered, and it is to answer the questions which naturally 
arise in the minds of the students that the present book 
has been compiled, The articles which make up this 


volume will be regarded as an important contribution to | 


the history of science. It is to be regretted that organic 
chemistry ie regarded as a labyrinthian specialty, but 
Prof. Lachman’s book will tend to clear up many diffi- 


culties and is a contribution to the hietory of science as | The proportion of the 





the name of the patentee, title of the invention, and date 
of this paper. ; 
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Marine lron Works. Chicago. 
“U. 8." Metal Polish, 


Catalogue free. 


Indianapolis. Samples free. 





welcome any book written by a practical mining engi- | 


Chemical arithmetic is now being taught in many col. | 


| Gasoline Brazing Forge, Turner Brass Works, Chicago. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 141 Varick St., N.Y. 
| Order White Metal & Brass Pattern Letters & Figures 
of H. W. Knight & Son, Seneca Falls, N.Y. Drawer 1115. 
The celebrated “ Hornsby-Akroyd” Patent Safety Oi 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of Kast i38th Street, New York. 
The best book for electrimans and beginners in elec. 
tricity is “ Experimental Science,” M. Hopkina, 
By mail, &. Munn & Co., publishers, 41 Broadway, N. Y. 


by Geo 


tt? Send for new and compiete catalogue of Scientitic 
and other Books for sale by Munn & Co., 31 Broadway, 
New York. Free on application. 

‘inch Equatorial with tripod stand 
tinder, 5 eyepieces powers : 50 to SO), Powerful, compact. 
handy. Price only $0. Tydeman & Son, Opticians, 
Camden, N. J. 


Telescopes, 








HINTS TO CORRESPONDENTS. 


Names and Address must accompany al! letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question, 
tuquiries not answered in reasonable time should 
De repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn 
Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 
Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 
| Sclentifiec American Supplements referred 
| to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 
| price. 
Wimerals sent for examination should be distinctly 
marked or labeled. 


(7658) F. L. asks: 1. Can a water power 
be utilized economically or not for producing heat capa- 
ble of steaming up a boiler, heating driers on a paper 
machine, or giving heat for any industrial parpose ? A 
We know of no mode in which a water power can be 
used in any direct manner for producing heat. 2. I know 
of paper mills which have a surplus water power which 
could be utilized for producing heat for their driers, thus 
doing away with fuel. I know that a dynamo can pro- 

| duce heat, but I am informed that the objections in using 
| it for steaming a boiler are too many to he practical. 
I am also informed that osing a current ineide the 
driers is not practical, as the dampness of the paper 
will neutralize the efficiency of the current. Is that cor- 
rect? A. We do not know of any instance in which elec- 
tricity has been used to heat the driere of a paper ma- 
chine; but we can see no reason why it cannot be used, 
except its cost. If it can be produced at a low figure, it 
can be used for any heating purpose whatsoever. 3. A 
| dynamo can be used for producing carbide, which can be 
transformed into acetylene gas, with which a boiler can 
be made to steam. Is this practical where the water 
power is abundant? Will the economy in fuel derived 
by using said carbide warrant the coat of the instaliation 
of a carbide plant, even considering that the surplus car 
bide could be sold to the trade? Or will it pay better 
to sell the whole production of carbide to the trade, and 
buy coal for the boilers? You must not lose sight of the 
| fact that lam talking of paper mills having « surplus 
water power, and using at present coal for heating, worth 
about 40 francs per ton, and using all the way from one 
to five tons daily. A. Water power is used for the 
production of most of the carbide which is made. We 
should think that it would be better to sell the carbide 
and buy coal than to use acetylene gas as fuel for heating 
purposes. 4, Can heat be produced with compressed air, 
viz., by reheating the outlet pipe of a reservoir? A 
Compressed air 1s not an economical source of heat. 5, 
Do you know any other way for producing heat by 
means of a water power? A. No. 


(7659) H. S. asks: What size of wire, 
B. & 8., would be necessary for primaries for 500 four- 
watt 16 candle power lamps, 4 wiles from center of dis- 
tribution, 2,200 volts on line and 10 per cent loss? A. 
A single phase alternate current circuit would reqnire 
No, 4 wire, B, & 8. gage. A three phase cirenit would 
require No. 7 wire, B. & 8. gage. 


(7660) M. F. K. writes: While reading 
| your “ Notes and Queries” in the Screntiric AMERICAN 
I noticed that you answer fully all questions on elec- 
tricity. Have you any one book from which you get this 
information, or any set of books? If go please name them 
| in your reply to this letter, and also prices of same. A. 
There is no one book from which we obtain our answers 
to queries, If there were, we would not tell what it is. 
| Of course not. Our business would be gone. Nor is 
there any set of books, Practical questions can only be 
answered from practica) experience, and knowledge and 
books cannot give that. We have served a long appren- 
ticeship to get it, 

(7661) R. W. 8. says: Please give re- 
cipe for solution which, wher applied to glase, dries giv- 
ing a ground glass effect. Solution does pot injure the 
glass. A. Try the following: 
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Send for Illustrated Circular * 8S. A.’' and prices. 


THE HARVEY & WATTS CO., 
275 Canal Street, N. ¥. Station E, Philadelphia. 

















GENERAL VIEW OF THE DUNCAN COMPANY’S PLANT ON THE 


HUDSON RIVER AT MECHANICVILLE, N. Y. 

















May 13, oe 


Scientific American. 














INDEX OF 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 


INVENTIONS 
| 
MAY 2, 1899, 


AND EACH BEARING THAT DATE. 


{See note at end of list about copies of these patents.) 








Adjustable bracket, R. Edmeades............ 624,001 | 
Advertising attachment for music boxes, R. L. 
oe ae 624,307 
Air brake safety attachment, A. C. Rumble » 624.108 


Air forcing or compressing device, F. W. Ensign pyre 


Alarm lock, eet 24,345 
Annealing furnace, W. & J. C. Swindell. 624-401 
Antifreezing apparatus, C. L. Brown. ————S— $86 
Asphalt. producing artificial, D. W Peck. €24.061, 624,082 | 
Axle. carriage, W. H. Gailor..... ‘ eeeee. 626,205 
Back pedaling brake, A. A. Zalondek. €24,234 





Bag machine, hessanen & Eb 
Baling press, . Soc 

Ball bearing wheel, » a ¢: we 
Band cutter and feeder 
Banjo tailpiece, C. 8. € 
Barium compounds, manufacturing soluble, ¢ 





i nd dchadhetbeanhabks caddbbdvbuccodgesevnes 624.041 
Barrel, tnosbaeewn, R. M. eaunye.. . 624,376 
Basin, ee 8 a cc adushedsdons 644,176 
Bath See Horse vapor bat h. 
om 9 ad -— producing same, secondary, A. 

pepeobece ses 624,200 
Beading mnohine hammering mechanism, ‘2. Ww. 

[EE vabposseeqespepstestecess . 624,426 
Bearing. © adjustable, fA B. & J. B. Dunlop, Jr....:. be 
Bearing, ball, BE. Kia 624,219 
Bearings, manufacturing i ball retainers for anti- 

friction, H. Ke or .. 624, 
Bed bottom, s Lt 624,541 
Bed, combined so a, Yr. rom Genge. 624,008 
Bed, folding, 8S. A. Wester........ 624,140 
Bedstead, W. Coughlin a a G24, 434 
Beehive honey sections, separator for, J. E. 

0 624,438 
Beer casks. apparatus for maintaining pressure 

~S. 5 § 0 eee =. 129 
Bicycle, D. Carpenter.................... 624.295 
Bicycle brake, A. W. Diehl................. 


Bicycle brake, O. O. .— povesecesoses ® 
Bicycle chain, W. A. PEs antes 
Bicycle handle bar, W. HL. Castle......... 
Bicycle handle bar, J. M. Marty, Jr. 
Bicycle propulsion, C. O. Anderson.. 
Bicycle rack, E. 8. Barnett............ . 
Bicycle rack, D. G. Martin 
Bicycle saddle spring, J. 8. Voltz 
Bic = eouenas and tire inflating means, H. H. 
-attee 


Bicycle stand, . H. Butler... 

Bicycle wheel, J. Ww. Armstrong 

Binders, needle attachment for self, W. A. Glas- 
BOW. cccccccesss eee 

Boat, portable folding, J. Osmond..............++«: 

Boiler. See Water boiler. 

Boiler furnace and connections, steam, H. Sie- 















nicdantnnecinddhenes aneeesnesenkiianeel ee . 624.110 
Boiler tube fastening, E. McGovern................ 624.387 
eS RS er ae . 2, 276 | 
Book balance slip, check, E. Shaw........ bg: 257 | 
DOOR COVER, TE TD. DORGIRB i: occccvescccccccccccce cose 424,195 
Book of address cards, J. » Wiggins. 62420 
Bottle, medicine, R. Prank. ..........sc.scesceseces 624.24 
Bottle, non-refillable, H. 8. Blynt.......... . 624,161 
Bottle, non-refillable, J. M. Mott............. 624,235 
Bottle, non-refillable, R. R. Reynolds........ a4 
Bottle, non-refiliable, R. H. Smith.................. 
Bottle, non-refillable, E. West..................... 
Bottle stopper, G. R. Moore, Jr 
Bottle stopper, F. W. Schroeder........ 
Bottle stopper locking device, . Filtean.. 
Bottle washing machine, J. R. . 
Box. See Journal box. Mail “3 *Pasteboard 

box. Thread box. 


Stuffing box. 
Box handle, A. 8S. Held.. 
Boxes, ete., fastener for, H. 
Bracket. See Adjustable 
bracket. 
Brake. See Back pedaling brake. Bicycle brake. 
Vehicle brake. 
Brake shoe, A. L. Streeter.. 
Brick machine. W. F. 49 oi 
Bridge wing sup 
Broom bead, J. 
Brash, G. B. a, 


Tote box. 


B. J. Andrus. 
bracket. Lantern 


















Brush, fountain, W. W. Lawrence. 624.055 | 
Buckle, back band, D. T. Bryan 624,431 
Bugyy top, G. P. Mitchell... fe saan 624,066 | 
Burner. See Gas burner. Hydrocarbon liquid 
burner. Oil burner. Vapor burner. 
ey Te aa 624,153 
Butter cutting machine, R. R. Stone........ 424,261 
Button, C. H. SIOCUM...... ....2000+2.. §2 


— & and necktie fastener, combined collar, J. 
Sherman ‘ 

Betton attaching machine, F. R. White 
Button drilling machine, C. P. Johnson.. : 
Button makiug machine, W. J. Pugh 624377 
Buttons, etc., machine for turning pearl, Masson 
& Fortin = . 624.060 





Cabinet, measuring and display. . “Tritz...... 24.406 
Camera reversible back, H. W. 1 San 624,057 
Canopy frame, C. B. Baggett. . . 624,152 


Car and air brake coupling, ‘combined, “M. A. 

Willumsen.... 
Car bearing, J. R. Baker..... 
Car body bolster, Casey & Pries..... 
Car brake apparatus, J. A. Nortom.......... ....... 
Car door, grain, Fink & Paplow 





Car draught gear, railway, H. M. P Perry amnaeet rn 
Car, gallery, Steffens & Koss.... 624,116 
Car transom, M. B. Schaffer 24 


Carbonating apparatus, F. "’Orbesaan 
Card, caricature, E. M. Levy ‘ 
Carpet, J. orengen. 

Cartridge, F. K. You 





133 | 
64, 146 


Chair. See Dental o perating chair. 

oo fe 8 OO Ser errr 623.985 
CREMSD GR. ©. DOWER. 6 occ sc cc cccscscscescces -« 624,005 
Channeling comminutor, G. E. Surgi. . 624,400 
Chutes, ete., machine for seguiating ‘flow in, C. 

i, DAC hanedennatres ; 4 624,126 
Cigar branding machine, F. J. Hagen 624.326 
Cigar lighter, electric, W. F. Keasler............... m4 
Circuit closure, automatic, G. A. Wall...........-- 24,2 





Clip. See Singletree clip. 

Clock, watchman’s, A. E. Waggoner 
Ch thes suspender, folding, F. Weber.. *s 
offerdam for screw propellers, C. A. Kicke 





Collaret, H. G. B. Peters.... . 624,085 
Commutator bar, C. F. Brooker.. . 624,167 
Compound engine, Cc. J. Mellin... 624360 
Concentrator, endless belt, J. Jacobs . 64,21 
Conerete mixing, transporting, — dumping ap- 
_ paratus, combined, I. H. Fisher................ n24.24) 
Cooking utensil, H. J. Halm..............ccsceesses 624.206 
Cord holder, 8. K. Dennis..... 624,190 
Cord holders, ete., consisting of malleable or an- 

nealed tron adage | chilled portions, appara- 

tus for founding, 8. K. Dennis 624,191 


Corner strip for protecting — a of plastered 

walls, metallic, W. F. Parker. 
Corset, C. M. Southworth 
Corset fastener, A. Leeson. . 


624.076 
624.304 
62444 












Cotton conveyer, R. C. Newell...... aan 624,237 
Coupling. See Car and air beabe coupling. “Phill 
coupling. | 
Crate, folding, C. E. Freckleton...............-- 624.320 
Cream separator, E. P. Doty 624194 | 


.. 624,100 
ous 


Cream separator, J. A. Rosb 
Cream separator, centrifugal, C. F. Bertram 


Creamery or cheese factory appliance, F. W. 
SEC in duckaccdbiia apschagdepocnnncnaseese 24.28 
Crutches, canes, etc., tip for. J. 8. Hawley, Jr.... 624,207 
Cultivator, two wheel tongueless riding, A. H. 
iin 0, cuatsnttitemesecenescecqssequgeeqeneant 624,063 
Cutlery, table, F. B. Rising..............ccccceccsess 624.380 
Cutter. See Band cutter. 
Cylinder Se Bis OW wc wicccce ccsesinase . 6441 
Damper, fireplace, J. A. Kennedy............-... . 624.049 
Damper, stovepipe, MeSpadden & Raiiton . 624,073 
Dental disk holder. G. B. Hakins......... . 24.015 
Dental engine, C, 8. Wardweil.... - 24137 
Dental operating chair, A. F. Bogren ....... 624,425 
Insplay stand, Me tie & Linsner........ 424388 
Door hanger, T. C. Prouty............-.- . - 24,246, 624,247 
Door stop. H. Fullwood.. -+ + 624,007 
ess or skirt prot y Ss 624, 
Drill ten Roe none "seed dr s. ‘ ‘A. Stears. 24,114 
Drill and tap, combined, Pietinss se 924,156 
Drill socket, A. Walter... 62,274 
—< and making same, red brown monazo, K. 
ni IR Pe IN RIES A el 624,256 


Electric line cominsten, D. G. Stoughton. ..624,124, 624.125 

Electric meter, R. 8. Whit 

Electric meters, means for’ reducing friction = 
rotating shafts of, R. 8. Whit 

Electric motor, H. W. Corse. 


- 624,142 
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A delight to ever 
Sparkling, Pure Wate 


the kitchen range. 
Model with all 


returned at our expense. 





woman's heart. 
er, sterilized and aerated by a vew process, and absolutely 


Ralston Still. 


8 


free from al! germs of disease, poisonous gases and old ave matter. 
most infected water without trouble or ex 
No larger than a tea-ket 
atest improvements, plated finish, etc 
anteed the best in the world—best in workmanship and construction, easiest to 
operate, and with the largest capacity per hour. 


Officially Adopted by the Ralston Health Club. 
Highest Award and Geld Medal at Omaha Exposition. 
Extensively Used by the U. 8. Gevernment. 
Over 1,000 Testimonials from Satisfied Purchasers. 
t2” Send for Booklet “ B,” 
Manufactured only by 


THE A.R. BAILEY MFC. CO., 54 Maipen Lane, New Yor«. 


list of dealers and other interesting printed matter. 


upplies the table with an abundance of 


Purifies the 
se by utilizing the waste heat of 
and as easily cleaned. New 1890 
. only Guar- 


if found otherwise, may be 





On 5 Recoins of Ten Cents in Stamps (practical! 
%« of retail price) we will send you one of cur. 


1-2 INCH AUGER BITS 





‘ood in 
Sree. 


s 4 
THE FORD BIT CO., Hotyvoxe, Mass. 


A fine cutting tool, perfect Sam, especial 
ard w and for end boring. Send for Oir. 





SHAPERS, PLANERS DRILLS 

| MAC HINE SHOP'DUTF| TS. TOOLS 
JE FREE 

O CULVERT $1. CINCINNAT | re) 


ea: 2 Baelene 
LATHES. 


SEBASTIAN LATHE CO. 12 











Economy Drilling Compound 


Superior to Oil or other Lubricants. =| 


Keeps Tools Cool and Sharp, Produces | 
Smooth Work and Fine Finish, is Clean and 

9e8 Not Rust or Gum. Adopted by U. 8. 
Government, Railroads, and Leading Man- 
ufacturers. rrels, 7c. a tb. Halt-Barrels, 
» alb. Freight prepaid, Sent on approval. 


THE WHITE & BAGLEY COMPANY, 
WORCESTER, MASS., U. S. A. 


THE EUREKA CLIP 


The most usefal article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Hook marker and paper clip. 
Does not mutilate the paper. Can 
used repeatedly. In boxes of 100 for 25e, 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Censolidated Safer 
Pin Ce., x 12, Bloomfiel dad, N 


4] NEW STANDARD” 
NECKTIE PIN OUTFIT. 


By mail, prepaid, ONE DOLLAR. 
Unlike all others. The smallest 
neatest and most durable ever place 
on the market. Liberal discount to job- | 
bers. sLIAM ROCHE, Inventor 
and Sole Manufacturer. 25%¢ Green- 

wich Street. New Yor«, U.8. A. 
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NO BLACK SMOKE 


at Exhaust lipe, Perfect Com- 
High 
Efficiency, Greatest 


bustion, 


Economy. 
Olds Mixe 
foand only on 
Olds Gasol 
pe cect 

New catak 
ast 
Olds Gasoline 














2 


WEBSTER 
Eastern Bra 
Southern 
Peter an 


MFG. CO.. 
Agents: 






est 


r is 


ine 


out. 
Engine Works, Box 418, Lansing, Mich. 


This veats Wind, Steam. or Horse 
Power. We oder the 


WEBSTER 2 actual! horse power 


GAS ENGINE 


Electric signal circuits, testing appacasas for, 
Coleman. ‘ 

Electrical rosette, A. P Seymour x2 

Electromagnetic actuating device, B. EK. Chollar 


A. 








Electropneumatic controlling system, G. West- 
inghouse. ocdteceessoce 
Klevator. See Material elevator 
Elevator attachment, E. Stoddard. 624,20) 
Elevator car safety apparatus, C. F. Ritchell G24 Oe 
Elevators, controller for electrical, B. C. Van 
emon ° 624,400 
Elliptic spring, J. 8 ‘Poyen 624.244 
Engine stop, J. Brady.... : sted 64.428 
Engine stop mechanism, P. Eckenroth 624,311, 624.31 
Engraver’s block or work bolder, H. C. Clark 64.liy 
Explosive ae engine, automatic, F 
Burger > 28.980 
Fare register, G. Rein, Pee | 
Feed box grain saving attiac hment, Ee. M. Pum 
phrey 40s 
Feedwater heater ‘and pump, locomotive, L. D 
Copeland. ° 


Fence, wire, Jennings & Spradiing 
Fibers, apparatus for separating mixed, 
Firearm, W. H. Davenport 
Firearm, automatic, F. K. Young.. 
Firearm lock, A. Fyrberg.. . eceoncce 
Firearm shell ajestor, A. Fyrberg.. 

Fire escape, Buddenbohn & epee. 
Fire escape, A. V. Callahan... 
Floor set, W. M. Allen... 

Fluid motor, G. R. Bond. 
Flute or clarinet key mec hanism, 
Fly paper cage, J. J. Requa..... 
Fuel, A. Campbeil ; 
Fuel hop ser, W. Swindell! 
Furnace feeder, steam boiler, D. B. Devore. 
Furnaces, fire brick arch for, H. 8. Vrooman.. 
Game, W. Henry.. 

Game indicator, social, ¥. H. D. Cahnbiey 
Garment fastener, J. D. Conover ‘ 
Gas burner, E. ie pbaves 
aoe burner, acetylene, L. M. Bullier,... 

Gas burner, safety, F. Pairan 

Gas burning heater, J. MeCartney.. 
Gas generating apparatus, acetyle ne, 


i’. Lee 





Cc. T. Howe. 





N. Dick 








for $150, less 10< discount for cash. 
Built on interchangeable pian. Built 
of best material. Made in lots of 100 
theretore we can make the 
ed for shipment, weight 800 pounds. 
Made for Gas or Gasoiine. Also Hori- 
zontal Engines, 4 to 30 borse power. 
GP” Write for Special Catalogue. 


1074 West 15th St.. CHICAGO 
38-D Dey Street, New York City 
Boland & Gschwind Co., Ltd., 
d Lafayette Sts., New Orleans, La. 






So 








GAS and 
ENGIN 


Using Natural 
(‘oal Gas, Produ 
Gas, and Gasoli 


rect from the tank. 


lto MH. P., ac 


The Springfield 
gine Co. 


Gas En 
2Ww.Ww nabitent 
Springfi 


“ WOLVER 












GASOLINE 


20er 
ne di- 


tual. 


on St 


eld, oO. 


INE” GAS »*° GASOLINE 
ENGINES, STATIONARY 


sand AR 
The “ Wolverine ” is the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
gine for its power. Requires no 
licensed engineer Abso- 
jutely safe. Manufact'd by 
WOLVERING MOTOR WORKS, 
uron Street, 


GRAND RAPIDS, MICH. 








Burst Water Pipes a Ching of the Past 


You can now make all water pipes as secure from bursting in winter as in summer. 
This pneumatic system is the only one which successfully prevents the annoy- 
ing and costly bursting of water pipes. 
endorsed by Architects, Engineers and Municipal Officials. 
be completed without this system, and al! house owners should avail them- 
“ounce of prevention ° 
t®™ Send for Mlustrated Booklet, giving full explanation and discount. 


: 


This double-slope causes the 
expanding ice to slide into 
air-dome, taking the 
strain of the pipe. T 
bo ushion also prevents 
“Hammering” Covered by 
i S. and Foreign Patents. 


very Tool for Every Use 


A complete list of all the Tools made 
for any and every Lewd se, all fully de- 
scribed and accurately Tiastrese will 
be found in the rir edition of uO o 
GOMERY & ¢ | 
TOOL CATALOGUE. 
It contains 510 closely printed pages 
with index. Book is pocket size, 4 x 
inches, with rounded edges and 
stitched covers Sent free by mail on 
receipt of 25 cents by 
MONTGOMERY & CO. 
105 Fulton Street, New York. 


Pipe Threading Machines 
of Highest Merit. 
COMBINATION BENCH 
and PIPE VISES. 


Catalogue containing inter- 
esting information free. 


Bignall & Keeler Mfg. Co., 


Box §., Edwardeville, Til. 


ARMSTRONGS PIPE THREADING 


| 
CUTTING- OFF MACHINES | 
Both Hand and Power. | 
Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters’ Tools, Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. [# Send for catalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport. Conn 


High! 
shoul 
selves of this 


THE PNEUMATIC 








= 








Oil. 


hoist, 6to LOE 
ries, mines and docks. 

at once for {ree cataloque. 
| Engine Cea., 2 8. Ww. Boulevard, Kansas City, Me. 


It 


DOME MA 


501 E Street, Northwest, Wasitageen 


PIERCE REVERSIBLE 


The maximun 


durability and safety, 
the minimum of cost 
desc zibes our HOISTING 


NES tor 


Gasoline, Distillate or Crude 
Every part of the en- 
gine is interchangeable, Soon 
saves its cost in fuel atone. 


Both ietewos 






SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A. 


’ In season. 


rice. Box. | 





| 


} 








erson.... " €25 [0M 
Gas generating apparatus, acetylene, EK. A 

Meyer.. 64,31 
Gas generator, G. W poncerpense et al.. 624,275 
Gas generator, acetylene, A. Beveridge et al 624, 160 
Gas generator, pees dr ne. J. D. Forsyth 624,20 
Gas generator, acetylene, Grat & Keck 624,011 
Gasket for steam boilers and coupling therefor, 

A. W. Chesterton 628,982 
Gear, change driving, F. G. Hampson.. 624,017 
Gear, differential, R. F. Daly . 624,186 
Generator. See Gas generator. 

Glass horse, C. Leng.. is 624,346 
Glass melting furnace, W. Buttler.. . 624,200, 624,201 
Goblets, ete., machine for putting stenis and feet 

on, O, Sigwart. 624 S80 
Grade eating and profile apparatus, K. A. 

Uehling..... 624,268 
Graphophone, c. G. Conn, o* ° . 41 
ter ~~ we sound reproduc er, T. H. Mac 

onald bes 624,080 
Grates, means for remov ing, H. P. Ce 624,185 
Grinding, crushing, or pulverizing ro il, Walker 

B Bcc a: cnndesvans : 24, Lie 
Grinding machine, Post & Goehring.. (7240s 
Grinding machine, ball, C. til 24 (82 
Grinding mill, A. G. Wells. G24, i380 
Gromet, B. L. Andrus... 624,150 
Gudgeons in wooden rollers, Be oareng metal, F. 

eo Mes » 024 nasetaniehtanedateabbaneenes bonede 624,21 
Guns, grip for straight pull, 8. Witoh... 60622725 eesti 

| Hammer, drop, Rowbottom a ‘Griggs.. 624 Wt 
| Hammock sling, lL. M. George....... .........65 24.324 
Handeuff, L. H. Cobb suseéeeceseessasedes 623,064 
Handle. See Box handle 
Hasp, W. Ryno.. 624,105 
Hat aa adjustable clasp for mourning, | KA. 
ur 624,170 
Hat block chuck, G. ¥. Larkin. 624,225 
Hat fastener, H. Sbourt mee on 10 
Hat, lady's, B. F. Koch... 644,221 





——— articles of manufacture, forming, a 
. Thierry. 


° , 6M a4 
Headlight chimney protec tor, ‘Jocomotive, J. F. 





has solved a great economic problem. 
No new house 


COMPANY, 
D.C. 


NUFACTURING 





Speed Propellers 
ALL BRONZE (3 TO 24 IN. 


t®” Send for circularrand prices. 


Hare sievehae ‘ 624,328 
Hoisting and du mping machine, G. H. Bowers 624,285 
Hoisting or lowering device, Hi. R. Patriarche, 

24,077, 624,078 
Hook. See Lacing book. Whiffletree hook 
Hooping wooden vessels, device for, G. M. 

Clarke... . sabe 624,178 
Horse vapor bath, Atwater & Eldredge.... 624.420 
Horseshoe bars, rolls for forming, E. Bumford... 624,433 
House. See Mal: house. 

Hydraulic motor, A. H, Lighthall “ 624,352 
Hydrocarbon liquid burner, H Ogborn 624,372 
Ice cream freezer clamping bench, K. Kirk.. 24,348 
Ice marker, H. Bodensteim ‘ 624,162 
Indicator. See Game indicator. Office door in- * 

dicator. Pressure indicator. 

Injector, F. Brunbauer . 624,400 
Ink well and device for opening or Gomas 6 same, 

le Ev Mtidubds op ves osesqestedceuns 624,016 
Iron. See Sad iron. 

Journal box, car axle, J. D. Pullen... 
Knitting machine, W. 8. Mills... 
Knob, bell door, B. F. Flowers 


pabeiag mac ane. we, D Ayers.. 

Lacing hook, G. A. Wel< 

Ladder and jack, A.«. step, D. Hughes 

Lamp, acetylene, EK. J. Dolan 

Lamp, acetylene gas generating, C. W. 

tame. | acetylene gas Snes, F. W. 
and 


Ww 
| 





‘Beck 
Hedge 








_V 17 N. 17TH Street, RACINE, WIS. 
GREAT POWER—SMALL COST! 


n of strength, 
— 
tha 


uperation on 


and geared 
P. wh 
Send 

Weber Gas & Gasoline | 





THE IMPROVED 


MARINE ENGINE 


We are the oldest builders and 

rantee superiority. Two cy- 
inders in one casting. Occupies 
less apace and weighs less for its 

wer than any engine 
made. Can be used wher- 

ever power i« required. 

Either stationary or ma- 
rine. No fire, no heat, no 
smoke. No licensed engin- 
eer required. Send for cat. 





BUILDERS ano 


iNERY, 


DESIGNERS L works: 
IA wit ey _, Fite ber 
PEC c.H. Co in Mass. | | 















Weare 





co 7) 
Kea: 


CIS 


621--Canopy-Top Duplex Wagon, with cur- 
Pe ane) around, Grou “agven and pole or shafts 
Price $50 as good aseells for $80. on 


SEND FOR LARGE FREE 





sel 
wholesale 


Elkhart Carriage and Harness Mfg. Co., W. B. Pratt, Sec’y, 





IT TELLS “WHICH WAY" 


oo only Pocket Level that shows at 

glance “ where” work is out. Sizeof 

° Silver dollar, 3% in. thick, nickeled. 
Semple 70 cents. Caliper catalog free. 

G. SMITH, Columbia, Pa., U. 8. A. 





= Satisfaction Guaranteed 


We feel so certain of our ability to satisfy 
goods and price that we do not hesitate to ship f 
teeing satisfaction. We are furt tin 
years of experience. Cou 
t manufacturers 


rther j 
id anything be more tert 


2 tor inapectiod’ gust of 
guaran- 
y our 26 








the larges 
of voniaioeen® harness in the = 
ling te the 


WE HAVE NO AGENTS. 


We have po desire to increase the cost 
to you by this or other means; hence we 
direct from our 
We are not 
o dealers. We make everything Ne. 145—Double 
peloation —170 prem “OF Wage Soa, Price $20.75; 
as retails for §28. 


les of 
STRATED 


factory at 
—~— 





CATALOGUE. 


Elkhart, lodisna, 





Lamp, acetylene gas generat ing. E. Moreau 
Lamp burner cleaner attachment, om, w 

Hedgeland on 624.210 
Lamp, incandescent, “A. Tilimea. ‘ 24 
Lamp, surgical, D. D. Smith.... 6242 
Lamps, device for igniting bicycle, carriage, or 

other, M. TWORGF..........sseceses peeee 624.2 
Lantern bracket, F. Rhind . 624.000 
Latch, T’. B. Stevens.................... 624,121 
Leveling rod, Millikin & Bowen 24, 2 
Lever, throttle, L. W. Canady 2424 
Liquid dispensing apparatus, A. Ha 64,205 
Liquids, apparatus for charging bottles with, w. 

Hucks, Jr. . 624,345 
Liquids from bottles, ete., ‘apparatus for drawing 

off aerated, T. Ferguson 24,190 


Lock. See Alarm lock. 

Loom, W. G. Eaton.. oes 

Loom, J. H. Northrop... edeadrhecececeses ; 

Loom, swivel, G. F. Hutebins...... - 

Loom warp stop motion, Baker & Kip 

Loom warp stop motion, Robinson & Piron 

er electrical warp stop motion for, Baker sl 
ip 7 

Magnifying klnns frame, G. W. Bennum 

Mail box, > Gragenter et al. , 

Mait ae H. Prinz. 

Mangale, A. Cotikling 

Marine engine, A. H. Lighthail.. 

Marking cattle, apparatus for, 

hardt.... 

Match safe, J. Lind 

Material elevator, H. 

Mechanical movement. 

Metal hooks, making qrogant, 

Metal, rustiess, H. 8. Taylor 


( ‘ylinder k lock, 





seceseoecd h 

24 sO 
624,348, 624,451 
Hellbardt & Ger- 
ren 
Cull. : 
J. Konar. 
F. 


J. 





Meta! tube, F. A. Wilmot acidanad om 24,144 
Metals from their solutions, vecacing, Cc. B. 
Jacobs vipee 624,040 


Metallic sulfids, reducing, J. Darie.. 624,000 





Meter. See Electric meter 
Mill. See Grinding mill. 
Mining device, C. Wright.. ; 624,281 
Moisture, appersine for prevent! og “condensa- 
tion of, H. Maule. 624,358 
Motor oy Fluid motor. Electric motor. Hy- 
draulic motor. 
Mowing machine, front cut, P. F. Hodges..... 424,544 
Naphtha retort safety device, J. V. Rice, Jr...... 24,004 
Nozzle, expense. Mattews & Andricht.. . 624,062 
Nut lock, W Perkins.. 124,083 
Office door hadbomnen 0. WW haiey... 24,278 
Oil burner, J. 8. Thurman..... ...... 24.10) 
ou baqper, c rude, L oad & Walling 1924 06S 
Oller, Wy Pelieaccsse 624, 2x2 
Coe a. hey “automatic Journal, Cc. Rum- 


ble 
Oiler, hand, G. &. Huff. veuse 
Ophthalmometer, R. H. Satterlee............... 
Organ, reed, H. Dickinson 
Packing, piston, G. M. Mulien.... 
Paper, perforating and wineing machine, W 


Pasteboard box, J. Unser 
Photographic back poane carrier, ©. 
Photographic film, . Axtell.... 
Photographic finder. W. Mayo. 


A 


Snow 








*hotographic li ghting ap maracas G. Bouillaud 

iano, electric, Schrade 4 Shonnard 

Pictorial reproduction, J. Jacobson. .. 

Pin. See Safety pin. 

*ipe fitting, C. Dietrich........... 

Pipe scraper, 8. Crawshaw.......... 

Pipe trimmer, G. Klabre..... 

Pipe wrench, H. Rudebock.. ; 
Plaiting machine, T. F. Hagerty (e083, 624,014 


ra 
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American. May 13, 1899. 











Motaty’s Pat, Double fo ts nile Lathe 


bh TWO ah IN ONE. 


» M-ineh awing f the 
mmonm rut fw . and 
fully 





he ther a powe 
 tripiesweared t4- 
ewing for «avy work 
A substantial, carefu 
’ lesigqned ul Owe 
uilt tool Coats but 
e than an ordinary lathe 


J. J. McCABE, 14 Ocy Sracer New YORK. 


Buy Telephones 


HAT ARE GOOD--NOT CHEAP THINGS 
lhe differs t . = litt We guarantee 
our appa evust 
“Te st : beth good 
WES TERN | ELEPHONE CONSIRUCTIUN CO 

250-2545 h Clinton St.. Chicago 
Largest Ma F ! 
relu y . 


‘*‘American’-Hunnings”’ 
TELEPHONES. 


rr . ers Maan Bn e 
pl ards "Vv 200. 000. f 
u i t ' 

| t Na irta ts I 

a I ‘ whether 

: si ta ‘ mmber of 
tel It oe Use tf Send 


i ‘ ‘ 
AMERICAN ELECTRIC TELEPHONE CO 
173 South Canal St., Chicago. Ili 


The Coburn Patent Troliey Track 


Store Ladders. 


A PAIR OF STAIRS ALI ALONG 
THE LINE OF SHELVES 
if 


The Coburn Trolley Track Mfg. Co 


ANI 
Electro-Plating 
Apparatus and Materia 

Tur 
Hanson & VanWinkle 

co 
Newark. S.J. 
1% Liberty St.. N. ¥ 
2 & 28. Canal St 

Chicage 


HOLVYORE. MASS 





ROCK DRILLS 
AIR COMPRESSORS 


SIMPLEST. MOST EFFICIENT and DURABLE 


Rano DRILL CO. D 


te 100 Broadway, New York 








if You Want the Best Lathe and Drill 





} enecott ‘ buck Con Oneida, N. Ys. U.S. A. 
A French panish or German. 


finest PRIZE AT ror MBILAN EXPOSITION, 189% 


The Yankee DRILL GRINDER 


for grinding both Twist and Flat Drills 


Grinds al) sized drills from 4 to 7% in. Can 
be set for any size a few seconds. Gives 
any desired earane Fi ully guaranteed 


“Can't Grind Wrong.” (Catalog free 
G. T. EAMES COMPANY, 
2) Asylum Ave Kalamazee, Mich. 


DEFIA NCE. MACHINE WORKS 
OB ay picts a a Bo S.A. 


‘HUB, SPOKE, 
WHEEL, BENDING, 
WAGON, CARRIAGE 
AND HOOP > 
,MACHINE Ry. || 


SENC 


* 








099090000099 900000080 0000000 
$ INSIDE MICROMETER. 





s For close 
nternal 
® me 


° Reads mn thousandths Cat poctty 2 in. to Win, 
© ~ith tive rods. Price 82.0 

° tF Catalogue of be * Tools Sree 

3 THE STARRETT £9, Athol, VARS. $ 


Seoscoscsscoeeesnceesoesees 


THE OBER LATHES 


r Tarning Axe, Adze, Pick 
_ Hatchet Hammer. Au- 
ger, File, Knife and Chisel Han 
jles, Whiffetrees Cohen, Seehes. 
Porch Spindies, Stair Balusters, 
nd Chair Legs and other 

work 
tS Send for Circular A. 


The Ober Lathe Co., Chagrin Falls, 0., U.S. A. 


Queen Transits and Levels 


High Grade Instruments with the Latest improvements 
1 page 240 page Math- 


En 
gineering wT ematical Cata- 
fatalogue on 17 HE QUEEN | logue on ap- 
application plication 
ENGINEERS’ AND DrarTsmMen’s SuppPties 


QUEEN & CO., fintrtent Works. 


59 Fifth Ave. New York 1019 Chestnut St.. Phila 


PRESSES, DIES and 
Special « Machinery 


Fer Sheet Metal Workers. 


West Mfg. Co., Buffalo, N.Y , U.S.A. 


0000000000 























fiaster of paris casts, treating, A. Broodsky 
w weed turner, A. A. Marsh 





Pheun atic carrier system, E. A. Fordyce 
eumatic dispatch apparatus, B. Batchel 
(23.970. 
dispatch apparatus carrier BK. 
‘ 
lisp em, BK A. Fordyce 
prepu ‘ 1. C. Walker 
¢ transit tubes, carrier receiving mech- 
r, B.C. Batcheller 
ransmission system, B.C. Batche 
le 625 008 
Pocket, safety, M. M. Murray 
Potash, making yellow prussiate of, W. Schroder 
Potato bug exterminator, FE. L. Brillhart. t 
Power transmitting mechanism, W. E. Curtis 
Power transmitting mechanism, D. Radomin 
Press. see Baling press 
Pressure indicator, mean effective, G. F. Atwood 
Prix st, C. Rust, Jr 
Prints, process of and apparatus for producing 
risated, J. M. Heppler 
I pelling mechanism, Veas¢ lr. Murphy 
Propulsion, marine, A. H. Lighthall 
Pump f compressing air, A. Roesch 
Pumping apparatus for deep wells, Moore 
Elder 
Puszie, W. J, Barrett 
Rack. See Bicycle rack 
Racking apparatus, beer, H. W. Colby 625086 
Railway, BE. M. Boyntor (24,427 
Rallway chronograph, H.G. Sedgwick O24. 385 
Railway. electric, H. B. Cox 24 304 
Railways, automatic safety appliance for, G. 35 
Jeffries Mm 
Raisin seeder, C. N. Holder 64.21 
Refrigerating case for transporting frozen goods 
rtable, D. Brun 24,198 
Refrigerator, F. EK. Ranney 624,080, 624,080 
Refrigerator. shipper’s, J. O. Bowdish 624.165 
I “ #24 388 
Let 4,2> 
W.H. Bowers. 24.10 
ee oe 
rv 
‘ 












.ae we 
- ( A. Contant 
f heating, F. ¢ Lawrence 
Shedenheln 
W. Black 
er. H.G. Voight 
H. Pracht 
W. Byhan 
KE. J. Hicks 
ching, A. W. B. Johnsor 
weighing. F. K. Mellinger (re-issue 
‘ See Window sereer 
amd tag, car. H. A. Kennedy 
ip, G. A. Hea 
V. Stephensort 
|. diak, W. Stephensor 
! scrape lak, W. Stephensor 
ator, F. Hixser 
*, flushing and clea H.C. Db “ 


machine attachment, A. Nolat 
Sewing machine for stitching eyelets, P. Krippen 
lor 











| Shade and curtain holder, window, F McPher 
aur 24.2% 
| Shade finder, G. K. Hendersor 624.331 
} Shade holder, adjustable, J. A. Smith 24,250 
} Shafts spparatus for making crank, J. P. Har 
ringtor 64.019 
knife +. F. Ballou 445 
1. W. Chapmat 624,175 
» W. Heator 624.590 
ing machine, automatic. G. F. Leiger 17 
Sheet feeding machine, pneumatic, G. F. Leiger.. 624,228 
Sheet separating and feeding machine pneu 
| mat i< ts b Leiger tee | sf 
Shelf, table, or desk, fotding wall, F. A. Steele 64.115 
Shoe upper fastener, A. Hl. Baker 624,287 
Shutter fastener, C. H. Pease 624,080 
Signaling apparatus ontrolier for electrical 
train, W. A. Stambaugh 24 308 
| Signaling system electric, E. &. Simms 624.300 
Singletree clip, F. FE. Lack 124.063 
Siphon, automatic, C. F. L. MeQuistion 24 S71 
Skirt supporter, M. Cahill 624,171 
Skylight, W. J. P. Kingsley 64.62 
Soft coal furn aoe A. W. Glessner 424.008 
taciles, J cLernon 244680 
ning TA, attachment, A. ( Allgood 24.148 
Spinning textile Obers, apparatus for, Todd & 

Stott 624,152, 624,206 
Spray attachment, R. Orford 24,240 
Spring. “ee Elliptic spring Vehicle spring 
Spring shackle and oil distributer, R. A. Ham 

mond 6420 
Stairway, G. C. Tilyou 24405 
Stamp, hand, J. A. Heany 624,020 


Stand. See Display stand. Tripod stand 
Steam and hot air heater combined, J. Demarest 624.189 





Steamboat, D. Fletcher 624.318 
Steam engine, |. N. Moore 524.233 
Steel planing machine Ol, Masson & Fortin 24.081 
Stenciling or decorative device, A. Haberstroh.. 624,012 
Stereograph, J. Jacobson 624,045 
Stopper. See Bottle stopper 
Stoves, folding plate for gas. R. H. Horne 424,214 
Stuffing box, water gage, J. R. Crabill 624,505 
Sulfureted hydrocarbons and making same, taste 

less compound from, L. O. Helmers 64027, 24,028 
Suspender attachment, G. H. Tuthill 624,407 
Rechemabes vibrating, B.C. Ball RA. 
lag holder, M. Z. Villefeu 24410 
lagging machine, tobaceo, J. R. Cook 624,183 
Tap, collapsible, W. D. Balcom 624,157 
Target trap, A. M. Jenkins 624.044 
relephone, permanently adjusted, FE. H. Thiel 

scher 4,108 
Telephone register, H. T. Richards 424,086 
Telephone switchboard 1. Overshiner 64,075 
Temperature regulating apparatus, W 8. John 

son 


Thermostat, A. Roesch 
Thill coupling. 1. F. Hauff 
Thimble, thread cutting, sewing, E. H. Randel! 


Thread box, M. J. Edwards 
| Threshing machine, H. A. Rands 
| Tire, cushix J. F. Finin 


rire wheel, 4 J. Farrar 
| Tires, pump for inflating pneumatic, Wickersham 
& Jamison f 
| Toasting and broiling apparatus, Lurie & Biloon 
Toe calks, apparatus for manufacturing, Childs 
& Sangster 
Tongue attachment, wagon, L. Spaulding 
Tool driver. spiral, H. M. Stevenson 





Tote box, W. G. Avery os 
Toy, J. G. Roberts 424.251 
Toy, mechanical, R. Teichmann 624,408 
Track sanding devices, sand box for, F. W. Til 

den 624,151 
Tramway switch mechanism, overhead, J. H 

Cook es ian 
Trap. See Target trap 
Trimmer. See Pipe trimmer 
Tripod stand, Jones & May: wee 624.540 
Truck, barrel. T. T. Dickerson seen 625,005 
Truss, C. D. Speagh , 624,113 
Tube. See Metal tube 
r'ypewriter, W. C. Chapman 624,207 
Typewriter instruction. method of and apparatus 

for. C. W. Barkley 623,066 
Typewriter ribbon feed reversing mechanism, G 

Seib R410 

Typewriters. paper carriage and index mechan 

iam for, F. X. Wagner 524.135 
Typewriting machine, H. L. Gaveau 424.523 
U pholstering appliance. H. Voight 624,14 
Valve gear, engine, F. X. Drolet ‘ 624,106 
Valve, water gage glass, §. Cook H24.184 
Vapor bur ner incandescent, J. A. Yarton - 624,283 
Vapor engine, FE. L. Lowe 24.355 
Vehicle brake, Miller & McDonough 624.064 
Vehicle fan attachment. Krause & Brachhausen,. 624.222 
Vehicle. motor, J. N. Forbes 624,519 
Veh e motor whee ] W. Walters 624.414 
Vehicle running gear G. The pres 624,24 
Ve apring. elliptic. &. ¢ heock #24083 
Vehicle washer vernead J , Baird 624 423 
Vehicie washing hose, cutoff device for, J. P 

Baird 24,422 
Vehicle wheel, J. A. Heany 4.908 
Vehicle wheel, W. Hulslander 624,068 


Vehicles, controller for electrically propelled, EF 
B. W. Reichel 
Velocipede fork crown. F. A. Cook 
Voting machine, Cunningham & Major 
gon, weighing chute, C. Bernhardt 
| Washboard, J. Sternad 
Washer. See Vehicle washer 





Washing machine. H. Kleiman 624.990 
Washing machine gearing. A. H. Herron 624,081 
Watch roller remover Parker 24,242 
Water boiler, electric, J. C. Cramer (24308 
Water closet flushing apparatus, A. La Bonte 524.224 | 
Water heater, J. McCartney 24 (70 
Water wheel, A. H. Lighthall 624 58) 
Water wheel bucket or vane, A. H. Lighthal! 624.349 
Web feeding and pasting mechanism, L. C. Cro- 
well ~~ 24508 
Weighing apparatus, L. D. Orr speneods a) 


(Conténuea on page S41) 











Z="HEATENCOOK’ = 


HOUSE HEATINC FROM 


THE KITCHEN FIRE BY HOT WATER. 


The “ Heatencook” Rarge is a Combined Cooking © Stove and Het 
Water Heater. It is unequaled as a cook stove akes, roasts, etc. 
to perfection. The range is made in the most substantial manner and is 
# finished in first-class style. It is not an ordinary range with an attach- 
ment, but is designed especially as a beater and cooking stove combined. 
It weighs 2000 Ibs. and is six feet high. An adjustable fire tis provided 
for summer or winter use. It is perfect in all respects, and is protected by 
| several patents. The house is heated by hot water. Radiators are 
placed in the different rooms and connec ted to the “ Heatencouk” by flow 
and return pipes. In summer time the radiators remain full of water. the 
circulation of water being stopped b closing valves attached to each 
radiator, the radiators remaining col The “ Heatencook” system wil! 
heat an entire house of moderate size ‘only one fire in the house. Plenty 
of hot water for bath and kitchen sink. Very economical in fuel. The 

*Heatencook ” has been in use for five years. bout 1000 ranges are now 
giving the greatest satisfaction in mong most delightful homes. It is just 
what you want. Send for catalogue and get all particulars. Address 
BROOMELL, SCHMIDT & CO., Limited, Box 15, YORK, PA. 


OLNEY W. MASON & CO., 
Friction Pulleys, Clutches & Elevators har PLATE ely 
PROVIDENCE R. I. 


rT —— | Bilas AMERAY 
; 
=] 
For Heavy Continuous Work i ~ CAMERAS 
every machine shop will commend our - ~g 
Row 4 eve Threading and Cats " 
ting Machine. ones are ce 
ov ~} machine, equalizing the weight. ALMER x SC -HWING / i ae Co 
Within the cones are compound & vars POLMEL STR. NEW YORK 
giving six changes of speed ears 
require no extra space. and -~ pro- 
tected from dust or accident. asers 
can pe epenee, Sesees pi poampoves, CUFFs eter D. 
another inserted and cut without stop- h 
ping machine. £3 Send for ¢ ~~ yy With the Jmoreved Em meh ‘ 
THE MERRELL MFG, 95. ers can be placed just where 
| $e Curtiss Street, TOLEDO, O you want them; will never 
siip but may be instantly re- 


PHOTOGRAPHERS casiiy adjusted or taken of 
TRY TOLIDOL 


excellent for holding golf 
For Dry Plates and Bromide 


trousers. By mail, We. the 
ir. 3" Catalogue showing 
hese and other novelties, free. 
Papers. Acts rapidly, is stain- American Ring Co.. Box P, Waterbury, Conn. 
less and can be us repeat- 


edly. Tubes for amateurs 


« 1 25e. 
Pure Tolidol tor profession | A $6 PRIN TI NC PRES S 
<> fe r 


eee ee Fat 








crap 20 STYLES or 


ER 














als, @c. ounce. Recommend- | oj) 
ed by plate manufacturers. | print 
Dealers sell it. Haller-Kem- | your 


per Co., Atlas Block, Chicago | cards, FOR 






money. Large circuiar press $18. Full printed iustruc- 
tions for use. §#™ Vat: logue and samples free 
SELSSe & Co., bneneme eriden, Conn, 


The . Telephone Si ans 
CHICAGO, -— Only paper published on Telephone Ex- 
Registers an accurate account of work done on print- | changes and Apparatus, Line Construction, Interior Wir- 


ing presses, grain tallies, weighing, measuri and | ing | Jevices, Telephone Troubles and How to 
other automatic machines. Counts up to 1,000000 and find many other instructive features. wg 
repeats automatically. pim vie. accurate, eee. Spe- | somely illustrated. $1.00. sample 10c. Wantes: Bright, 
cial ¢ > to order. §® Send for circu pushing agents. Write for terms and territor 

: ROOT, Bristol, Conn., v . 8. A. Marquette Building, CHICAGO, U.S. A. 


I'S Easy (0 all @ Dotter 


and get by return post one of the handsomest 
Bicycle Bells ever seen. Your choice of 

Lion, Serpent, Turtle or Dragon. 
$1.00 Each. Accurately modeled, finely hand-chased. 

Handsome jeweled eyes. Finish, antique bronze, and patent lock clamp. 


The New Departure Bell Co., Bristol Conn. 
me os + 














$1.00 Each. 


i Send for Catalogue “ Gen- 
e = =) eral Cycle Sundries.” 








YOU to send us your name and 4 


WE W. your neighbor's name and address 
tke to "sent EWERY GOOD FARMER 


A FREE SAMPLE COPY OF THE 


Agricultural Epitomist 


For the busy, practical working farmers of Ameri 

It is their paper and claims Peri suppers. 

to W rite ua at Once & resecs; Postal WIll Do. 
AGRICULTUBAL ‘cribomist: Indianapolis. — 


Th : HAI a RING TON & KING © 
PERFORATING CO 
LA EST MANU FACTURERS 


PERFORATED METALS 


STATION'F” CHIC 
WOODWORKING MACHINERY.< 


For Planing Mills, Carpenters, 
Builders, Furniture, Chair, Vehicle, 
Wheel and Spoke Makers, etc. 

&® Correspondence Solicited. 
Illustrated 312-page Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 
327 to 347 West Front Street, 


CINCINNATI, Ono. © 
THE FORBES 
PATENT DIE STOCKS. 


Two and three inch pipe can 
be threaded by a boy using 
only one band on a 


&2™ Send for illustrated catalogue 
CURTIS & CURTIS, 


No. 3 Hand Festive. —_—_—_—_—_—_—_—— 
Kange to?’ R.&L. 6 Garden St., Bridgeport, Conn. 


BEST MACHINES 


for DRYING Quai, Sands, Clays, F 
tilizers. ( —, We 7 is, ( *hemicals 
alt, Sugar a Sote® A 
HUL RS yr Cc Ve NERS, 

MAR Me Ht Send for 6th tit Catalogue. 
fbvaxt.—) S, E. Worrell, Hannibal, Mo., U. 8. A. 







Others Say 


many pleasant things about 









—the go-lightly kind, 
Amo many Mr. T.Worden, 28 McArthur 
9 A eager “T rode my Imperial 15,000 
miles in three years, and did not spend a 
cent for repairs.” It is the wheel for 
those who like easy, safe riding. Special 
inducements to riders. Write for 
catalogue. 
Ames & Frost Company, 
Chicago. 



















Bicycles 


The World’s Favorite 


ACENTS EVERYWHERE. 


Monarch Cycle Mfg. Co. 
Chicago. New York. 


P8u USE GRINDSTONES ? 


{f so, we can suppry you. Ali sizes 

mounted and unmounted, always 

—_ in stock. Remember, we make 8 
‘ialtyof selecting stones for all spe- 
al purposes. k for catalogue 


The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 










































Distilled Water—100% Pure from the Sanitary Still. 


TESTIMONIALS—Physicians’ endorsements and full particulars by return mail. 
Only Still recognized by the U. S. Government. Six Styles, $10 up. 
THE CUPRIGRAPH CO., 18 No, Green &., Chicago. 
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May 13, 1890. 











CAN | BECOME AN ELECTRICAL ENGINEER 2 


The Electrical Engineer Institute of 


epartment 120-122 L 


If you are dissatisfied 
with your situation, your sal - 
ary, your chances of complete 
success, write to The International 
Correspondence Schools, Scranton, Pa., 
and learn bow others so situated are ‘getting 


An Education by Mail 


Students in the courses of Mechanica! or Elec- 
trical Engineering, Architecture, or any of 
the Civil Engineer ing Courses are 





soon qualified for salaried draft- 
rite 


ing room positions 
for pamphlets 
The International 








[WATCHM 


can well protect 
if armed with a 


SMITH & 
WESSON Revolver. 
Quick, 

sure and accurate. 


SMITH & 
WESSON, 


14 Stockbridge 









Street, 














Scientific American. 
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Correspondence Instruction, 


YOU CAN. 


r home, by mail, 


9 Yes 


you 
RZ 0 
and every other promivent electrician 

























Corner dust guard, C. W. Withingtor 30,084, 30,685 
Cream separator column, H. N. Gagel 3.673 
Cultivator frame, W. L. Beall 30,680 
Dental chair supporting piece or plunger, KE. M 
Fredericks 90,683 
Die for forging bodies of rotary trimmer cutters 
EB. Childs 9.677 
Door check frame, ©. M. Burgess 0.691, 30.092 
Electrode, storage battery, T. A. Willard 30,687 
Eraser holder. L. W. Faber 0,655 
Fabric, warp net, F. O. Haubner 30,709 
Finger ring, C. H. Pieil W647 
Fire cracker body, C. L. Curtis #658 
Fire cracker charge and stem, L. Nordlinger 0.659 
Flower holder for personal wear, C. N. Littlehale. 30.658 
Furnace body, D. S. Richardson O01 | 
Gas burner, H. F. Gabel 
Golf stick bandie, W. A. Griffith 
Graft cutting blade, J. W. Wood 
Grooving tool blank, 'T’. E. O’ Brien 
Helmet, C. F. Lehmann 
Kuife, paring, H. H. Sheely 
Lace fastener, Pardee & Judson 
Ladle or similar article, W. A. Jameson 
Lamp, L. C. Tiffany 
Lamp, acetylene gas bicycle, C. Kelly 
Lamp casing, electric arc, C. E. Uarthan 
Legging. C. 8. & A. 8. Huntington 
Locket, B. M. Graff 
Locomotive tender coupling, 8. J. Meeker 
Locomotive tender coupling bracket plate, 8. J 
Meeker 
Manhole cover, T. P. Greger 3,695 to 
Manhole cover frame, T. p Greger 
Match, G. R. Ford 30,656 


Medal! or similar article, H. K. Solberg 

Metal stock, R. Dulk 

Necktie holder, D. Haslup 

Paper trimming machines, cutting blade for wal! 
A. Alien 

Pincushion, 





Cc. Jones 





Pipe member, tobacco, W. C. Cunningham. .30,460, 30,661 
Pumping power base, K. Chickering ‘ 30,608 | 
Screw cap, C. M. Higgins w).06g 
Skirt and shoe protector, G. 8. Hensel 0.704 
Spool thread holder, H. Straussberg 30.054 
Spoon, W. A. Jameson . 30.649 | 
Spoon, E. A. Muth 0.650 | 
Spoon, J. E. Schmitt ........ 1 | 
Suppository, C. L. Trusler none 
Tobacco package, G. Millhiser | 
Trimmer cutter body, rotary, E. Childs 
Washing machine rubber, C. 1. Fuller 
’ . rs 

TRADE MARKS 

Antirheumatic, Farbenfabriken of Elberfeld Com 


pany $2,805 
Antiseptic and a remedy for certain named dis 

eases, Dr. A. H. Keller Chemical Company 32.801 
Bitters, J. P. Mette 32,807 


Canned goods, certain named, 


















Made of 
fine cloth, finished in 
pure starch, and ex- 
actly resemble fash- 
ionable linen goods. 
Laundry Wor 


ry 
When soiled discard. 
fen Collars or five 
rs of Cuffs, 25cts. 
‘ > ly mail, 30cts. Send 
6 cts. in stamps for sample collar and pair 
of cuffs. Name size and style. 


REVERSIBLE COLLAR co. ept, J Boston, Mass. 
Sam -hisS @ fe mo 









SEE THAT CLIP? 
Che Niagara Clip holds securely from 
the thinnest sheet of paper up to % 
inch in thickness, and can be used over 
and over again. Better than pins for 
filing letters, records, cards, etc. Avoid 
unsightly pin boles in attaching second 
letters, business cards, checks, drafts, 
invoices, etc. Put up in boxes of 100 






A t 
Wanted. 


NIAGARA CLIP CON 


[ 


espec poaasy for desk convenience 
le Box, 2 Cents, 
PANY, 


postage paid. 


4 Broadway, N. Y. ¢ “ity 
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The Ladies’ Delight 
The Robinson Thermal Bath Cabinet. 
The only bath that makes you clean. 
The only bath that makes you well. 

The only bath that makes beautiful 
Complexion. 
Men enjoy it better than Turkish Baths. 
Prices $3.50, $7.50 and $12.50. 


UVur Cabinet opens at top to cool off; others do not. 
Awarded First Premium at Omaha Exposition. 


ail ver Four Hundred Thousand Cabinets in use. Every 
al upans can be cured or benefited. The Reobinsen 
abinet folds like a screen into six inch space. It is 


patented. Beware of infringements, as ran are liable 
Cate cation. We sell on 3 aay rial, Geta 
ae r~ and purify your before fot Weather. 
Send for free book, Health and Beauty.’ "and treatment 
a all diseases. We have a Branch Office in every large 

y. where our Cabinet can be seen before purchasing. 
Good agents wanted. \\ e furnish capital. Write at once 


ROBINSON THERMAL BATH CO. 
700-717 Jefferson Street, TOLEDO, OHIO: Yor 


| Cigarettes 


| Milk, 


John Boyle Com 
pany oun 
American Tobacco ¢ 
Coffee, P. B. Hunt 
Cure for certain 

Medicine Compa 
Embalming fluid, ee rial F raid, Company 
Enameled ware, certain named, J. C. Dowd & Com- 


ompany 





32 
Sop diseases, Consolidated 
By 


pan 2 
Flour, C. C. Leinweber 32.518 
Foods, canenl breakfast, Elgin Breakfast Food 

Company Ey 
Fruits, tinned, Rowland & Harrison 32,81, | 
Game, Milton Bradley Company | 


Hat finishers’ labels, Wharton & ( 


Hats, Ferry & Napier 


mpany 





233, 
le 


Hearing, instrument to assist the CM Bow 6 32.792 
Hosiery, F. M. Farber 82. TRS 
Lamps, vehicie and bicycle, EK. J. Dolan 82 
Lotions and ointments, perfumed, A. Peter & 

32 


Company 
Machines, certain named, Sager Gear Company 
Malt extract, A. G. Hupfel’s Sons 
condensed, J. Butler 
Milk, condensed, firm of H 
Optical goods, certain named, 

Company 


Nestle 32 
American Optical 
° 82. 





Pens, Turner & Harrison 

Pills and liquid laxatives, A. Peter & Company 

Pilis, tonics, ointments, or lotions, A. Peter & | 
Compan ~ 

Plastic building material, American Monolith | 


Company. 
Polish for leather, metal, or wood, Lane & Fitte 
Polish, liquid, Carter Chemical Company 
Powders, hog, chicken, and cattle, A. A 
Remedies for a certain named disease, 








Gery 
Shafer & 





Bradrick . 32,804 | 

Remedies for coughs, colds, headaches, and la | 
ippe, Paris Medicine Company aes 32,805 

Scales, Buffalo Scale C: ym pany mania 32,821 
Stoves and ranges, Thomas White Stove Com- 

pany ese 
Wax, sealing, |. Lambert 
Whisky, A. B. Sheaffer 
Whisky, Steiner & Strauss 





Woven fabrics, C. Stohn’s Sons.... 


LABELS. 

“ Centennial City Pure Rye Whisky,” for bottled 
whisky, 8. Behr 6,904 

“Dr. James’ Miniature Headache Powders,” for 
headache powders, J. W. James Company 6,907 
* Edelweiss Rocky Mountain Herbs Breast Tea,” 
for an herb compound, R. Bloomer 6,905 

* Ely’s Cin-Chy Tonic,” for medicine, Ely Medicine 
Cc ompany 6.906 

“ French’s Pure Gold,” for jelly, R. T. French Com- 
pany . se . 6,901 

“Jersey Dairies,” for condensed milk, Charles E. 
Hires Company iiniade 6,902 

“ Leila Kanum Company, ce leopatra’s Charm,” for 
a cosmetic, H. 8. Decker 6,908 
“Morro Castle,” for condensed milk, Charles E. : 
ires Company 6,905 
“Sure Cure Salve,” for a salve, Keske Brothers 6,909 


PRINTS. 


" Bret thing Electric,” for electrical appliances, W L | 


. arrow 135 
"2. Ww. Jobns’ Asbestos Roofings,” for insulating 
materials, etc., H. W. Johns’ Manufacturing Com ms 


pany 
“Prince of Wales Egyptian Cigarettes,” for cigar- 
ettes, Manz Photographing Company 32 
*Wahl’s Bouillon,” for bouillon, Bouillon Stock — 
Manufacturing Company : ‘ 131 





A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., w 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one ume 

Canadian patents may now be obtained by the tn- 
ventors for any of the inventions named im the fore- 
going list, provided they are simple. at a cost of $40 eacb. | 
If complicated the cost will be a little more. For full 

——— address Munn & Co roadway, New 
Other foreign patents may also be 








Technical and popular courses, 


For You to Ov aina 

= which will Qual 

ye ter 
ou 





——— 


WE TEACH ELECTRICAL ENGINEERING 


ayable in installments of $5.00 


or pec 
Institute aay by THOS, 


oo reE Beak 


Our 


he electrical Heid is growing enormously and offers excellent oppor- 
ities to make money tor those having an electrical training. 


It will pay anyone to write fer our two 
‘and “The Electrical Marvels of Our Times.’ 


u's MONEY 


Position 
to Earn Mere 


Lf home, at a cost so low that you will not re the outla 
pical. t ivil, Mining, Steam and Sanitar 
achine Design, etc. 
ple pages of text books, drawing plate, and booklet of letters from students al} over the world 


inee ring 
or U'reular 


Best Text Books Free. a 


;| The United Correspondence Schools, 154, 156 & 158 Fifth Ave., New York 



















or loss of time. apes jally adapted for all 
kinds of experimental machinery, Printing 
Presses, Motor Carriages, lronworking Tools, 
Woodworking Mac hinery, or any and al! ma- 
ebines requiring a chanve of speed or feed. 
Ee” Send for handsomely illustrated 
Catalogue “ 8. A.” free. 


ee REEVES PULLEY co.. Columbus, Ind., U.S.A. 


$5 » $30 3000 BICYCLES 


Everyone a Bargain. 


NEW AND SECOND HAND. 


coud as any for service $5 to $12, 





select from. Lowest prices ever quoted 
shed. Shipped sutject to examin- 
si. No money in advance. A few 
ANTED Por price — partic. 
the oud reliable cyele how 


— wlers vidi 
BROWN-LEWIS ©O., FF 298 Wabash ces , Chicago, 


BONE MILLS for RAW BONES 


(F. Wilson Patent.) Capacity 
from one-half ton to # tons. 


OWLEDG vans 


HEALY. STRENC 

BEAUTY and WEALTH. 
4 portion of the body en 
farged and strengthened W ill 
Power and Personal Magnetism 
developed. Simple, scientific 
methods. Philosophy o 
ess as demonstrated 
Interesting reading free 


Prof. L. H. Anderson, 8. A. 59, Masonic Temple, Chicago. ' 











IBERTY STREET, NEW raheem U. S. Ae beeoks entitied * Can | Become an Electrical Engineer 
Weighing mac ine. H. Richards 64,379 5 
Wheel, W ution an 24,086 
.. pom comhes ‘e aus & Healey 24.008 i 
iifetree hook Olson 24,373 cone e 
W bist board, dupheate, M. C. Ryan 624,104 if you will devote some of your spare time to stud 
Wick raiser locking device, BE. K. Ne rthway maura Courses by mal! in Electrical, jrock 
Winches, anchoring means for power, H. C. God Archisectare, Mechanica rawing, vi 
_ dard.... 64.010 | S. A., sam 
Window lock, swinging, T. B. Stevens 624,120 
Window screen, G. A. Youlden ores 
Wire drawing machine, (. Harmann 
Ww ire strainer, J. D. Waish 
ires, machine for wrapping stay wires around SHOOT A RIFL 
line, W. MeCloskey as pie OY | I 
. , , Met y.... gun, you'll makea Bu 
_ ne _ . ! - Pipe wrench, by sending three 2c. Stamps “ 
wee . : . Ey sor thee Ideal Hand-book “A,” 12% pages 
ich, . il FREE, The latest Encyclopedia of 
amaaeiens Arms, Powders, Shot and Bullets. Men- 
= ‘NS tion SCIENTIFIC AMERIC AN. Address 
DESIGNS, IDEAL MFG. CO., NEW HAVEN. CONN.. U.S.A 
Abdossinal band, A. Wardroper 30,700 7 . ~ 
Badge li raft 3.644 
nee. SB. Cons on ees Powerful, Responsive, Durable and Efficient. 
Bicycle stirrup upper, C. F. Whaley 30,667 | 
Bottle, F. Schilling 3004 “é 
Box x blank, W. T. Boyd 0.706 REEVES’’ 
sric E. Paquette 0,707 
Brush, R. Lindsley 30,663 i 
Can cover, A. E. Dulmege aT? Variable Speed Counter Shaft 
Converter box, F. Schwedt mann 0,688 to 30.090 for securing any speed without change of beit 


PROPOSALS. 


QEALED PROPOSALS WILL 


. BK RECEIVED AT 
the office of the Lighthouse Engineer, Tompkins- 
ville, N. Y., until 12 o'clock m., of Thursday, the 26th 


day of May, 
deliverir 
New Yor 
which, 


m ay 


QEALED PROPOSALS WILL BE 


Ist, and then opened, for furnishing and 
metal work for West Bank Light-Station 
. in accordance with specifications, copies o 
with blank propos aud other information, 
be nad nese application to 

Pe AP, Lieut. Col., Corps of Engineers, U. 8. A. 

> RECERLVED -y 
the office of the Lighthouse Engineer ‘Tompkir 

ville, N. ¥., until 12 o’ciock m., of Thursday, the 2th 

day Of May, 1899, and then opened, for erection and de- 
livery of Wee Bank Light-Station, New York, in ac- 

cordance with specifications, copies of whieh, with 


blank proposals and other information, may be haa upon 
anne ation to 
P. Tt 


iT) 





_D. P. HEAP, Léout. | Lieut. Col., Corps of Engineers, U.S. A. 
SEALED PROPOSALS. 
YOMPTROLLER’S OFFICH, CITY OF NEW OR- 


( leans New Orleans, April 2th, 180 Pursuant to 
Ordinance No. 151%, sealed ergpcea! Is will be received at 
this office until the hour of 2.30 p. m., Monday, May 2th, 
18%), for the furnishing of & fire alarm system for the 
City of New Orleans, in accordance with specifications 
in the office of the City Electrician. Deposit of $300 
Bond with surety company in the sum of $20,000. Bid. 
ders must have paid their city license in order that their 


bids may be accepted. The city reserves the right to 
reject any and all bids. 
W. 8. DOUGLASS, Comptroller. 


ea ours Publish- 
ug Co., Chicage. 


SCIENTIFIC BOOKS °¢ 
MODEL MAKE! MAKER isecnical Apritances,algy te 


machinery. SANGER, 2 Cortlandt St., New York 


MODEL 213 
re? Machinery. 


MACHINES 
ICE and Bottlers 
MFG CO., ee Clinton Street, 
~ACETYLEN CEALERS' HAND BOOK 


Information net. 42 pp. 10 cts 





UNION MODEL WORKS 
i93 CLARK CHICAGO 





Brewers’ 
E VILTER 
Milwaukee, Wis 


Corliss Engines 
THE 


F.Conrez Wiiso0n & Co.,Chicago 


, or Send for. c Dircular “M. ed 


spntnenteld, route, #8 ft. g° A. 


gnge sents are Co hee oni hnen ade 


to Forty ervae Bourr. 
Fivncece, Sachs wus ovata. 


Ss Rosine Gcaction, 





Our Folding Boats are puncture proof. Galvanized stee! ribbing. For hunting, fishin 
preagure. Walter We!liman took them on his polar trip 
Awarded first premium at 


the Yukon with them. 
alogue. 4 engravings. 








BACKUS WATER. MOTOR 








50 YEARS’ 
EXPERIENCE 






Trave Marks 
DESIGNS 
CopyriGHTs &c. 

Anvone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents 

Patents taken through Munn & Co, receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,26* erose~ay. New York 


Branch Office, 625 F 8t., Washington, D. C. 









NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. 
chinery. 


| Fre wees. moogts amt worRK 


Punching Dies, Special Ma- 
181 Seneca St.,Cleveland,O, 


=sa 


E. Konigsiow & Bro., 


ela) *' 











4 








- SMALL 


WANT a BARGAIN? \PS Wisi sal 
Ag TaNTEANS Wik atepar FR SALE 








OVELTIES & ETC. 








exploring and famil 
sieut Senwarge explor ly 
forid’s Fair. Send 6 c, for cat- 
KING FOLDING CANVAS BOAT CC., Kalamazoo, Mich. 


“FOR ALL "PURPOSES 
Pia por Patent Uni- 
IMP. 





GRINDING MILLS 


versal Eccentric Mill. Address J 
SON, 2s Rodney ‘Street, Brookiyn, N 


w anted.—Foreman or Assistant Superintendent with 
sufficient knowledge to install an oil engine plant. 
State references and salary required. J. Littlejohn, 
Toronto Junction, Ontarto 








WANTED —Few honest men with some means, to help 
secure and place on market attested inventions and 
patents. Good money to right parties Steady employ- 
ment, Address Lemuel Buis, 1920 Center Street, Little 


Rock, Ark 
we ae from to 


WANTED 2:22". rec 


A large quantity 
are defective in 





of rails thint 





8 














t HARBACH pet ly 





Necktie Licht 


$1.00 Motor. 





$6.00 Bl Bi i 
Lights, $2.75." 
We Undersell All on Everything Electrical. 

OHIO ELECTRIC WORKS, CLEVELAND O. 

Headquarters for Electric Novelties and Supplies, 
G@™ Agents Wanted, G3” Send for New Catalogue just owt, 


railroad rails that are "Jote t. ia appearance that 
yo offered at the lowest price. Address offers under 
A. D. 283, to RUDOLF | Mosse. Magdeburg, Germany. 


To Authors: We Publish 2 


Manuscripts required. 4 the by aanciaed 


TENNYSON NEELY, Pubtisner, *s Eigh Avenue, 


NEW 
YOU CAN MAKE $100. AWEEK ! 
Own You IR OWN SHOW, ComPceTe OuTrit~$100 


GREAT Pas SiON "PLAY ‘ ee Mas 
S.LUBIN. LARGEST MFR PHILADELPHIA PA 
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, 
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OR SALE. 


Light Water Power, Building and Residence.—With 
about 3 acres land, plenty fruit, situated in village of 
about 500 inbabitants. RE. Good schools and 3¢ burches 

Correspond with C, 8. Chamberlain & Son 
Hannibal, N. Y. 





ROSE POLYTECHNIC INSTITUTE 


A College of Engineering. Mechanical, Electrical, Civil 

Engineering; Chemical Courses; Architecture. Exten- 

sive shups. Modernly equipped laboratories in all de- 

partments. Expenses low. Ith year. For catalog address 
+ MEES, President, Terre Haute, ind 


Experimenta & Model Wo 


Wepre Setting 





00 Electric Bell Outfits for... $1.00 

Telephones, complete, for 5.‘ 
12.00 Fan Motors, with Batteries 6.05 
8.00 Electric Hand Lanterns for 3.00 
10.00 Electric Carriage Lights for 3.9% 
8.00 Medica! Batteries for 3.9% 
5.00 Electric Reits,the genuine 1.00 
3.00 Necktie Lichts, for 1 
l4-Candle Hanging Lamp, with 

Battery, for 10.00 
Telegraph Outfits, complete,for 2% 
Miniature Electric Lampe for “0 
Sewing Machine Motors for 5.00 






All Electrica] Books at low prices. 


\ 











Scientific American. 
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3¢ INSURANCE | 
AGAINST: LOSS 
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A Road Locomotive 


a Ae = ve call- 
% - 














| The Winton 





Motor 
Carriage 
distinguished 
fe writes wy ps 
and ease of 0 
ratic ” and any 
me of ordinary 
i ab lity can care 
pf wr and use it 
(lean, qui et, du- 
rable ymi- 
é t “ 7 cal and ‘satiafnc- 
tory. Hydro 
» ‘ 
Price | $1, — No Agents Carbon be the 


Write for Free ¢ npuc and wher you can secure delivery 
THE WINTON MOTOR CARRIAGE CO. Cleveland, Ohio 


66 


TRADE MARK 


ECAMO! 
tay benperf ine PAINT. 


ks like Frosted 
oil and 
Bicycles 


Latest appl at f Aluminur 
Silver wsha { ‘tar nishable Wa er 


atherpr : e sily Applied 
its fk Aiators, | **, Metal Work, Machinery, Dy- 
« M s. Apparatus, Are Lamps, Sockets, Brack- 
Cars Stations, Genera! Decoratior t Sample 

e, by mail, for cents 
THE AMERICAN PEGAMOID CO.. 346 B'way, New York 


CHARTER Gasoline Engine 
UDED eanren 


BY ANYONE 
OR ANY PURPOSE 
Stationaries, Portables, 
Engines and Pumps. 


St?” State » — 
CHARTER GAS ENGINE CO., Box 148, STERLING, iLL. 





ur Power Needs 
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a IN ES 





(la aten a Red Gult Cypress a 

Spec Eee ke own for 

every "bur wl material 

Corres We irk Man ship 

Prices i | stra ted 
Catalogue Ww KE. Cale Jw Co 
aE Ma n St., ls ville “Ky 


MACHINERY AND SPECIAL TOOLS 


FOR THE MANUFACTURE OF 


MOTOR VEHICLES 
THE J. E. COSTILO MACHINE WORKA, 
170 Hudson Avenue, Brooklyn, N.Y. 


La eA 


TREE 6o LY. £0. 





ee es the nn nthe Mn. re ntl ll 


1, & Re bres a ‘ Hismat 
—— = 


“i 







and 38 
oe ber S. & W. 
¢ Cartridges, Auto- 
= Shell Eject- 


ing. Positive Stop on Cylinder. 
AN ABSOLUTELY SAFE ARM. 


HARRINGTON & RICHARDSON Anes co. 


hd 


Stes 








el i le i i el 4 


WORCESTER, MASS., U. 
t®” Send for Descriptive Catalogue 
wrerrTr Tv" 


wwrwrer wera 
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Che Victor Automobile 


llarks a new erain the use of steam, and steam is pre-eminently 


the power to use on Automobiles. 


We have solved the problems which have heretofore prevented 


the use of steam in the hands of the general public. 


{ 
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With a Victor Automobile it is possible to go for 25 miles and do 
absolutely nothing, except put the power on by opening the throttle, 4 
: 

: 

4 

r 

{ 

4 

; 

: 

: 

. 

4 

: 
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4 

‘ 
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: 
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. 
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and steering it. 


The water is maintained automatically in the boiler, and is 


guaranteed not to vary one inch. 


The pressure on the fuel tank is maintained automatically, and is 


guaranteed not to vary one pound. 


Other details have been put to rights, and we are prepared to 


guarantee satisfaction in road work. 


Orders will be received for the wagon illustrated herewith at 
$1.000, to be delivered in July, and guaranteed to be satisfactory in 


road work before payment. 


These wagons will have four horse power, and will be geared 
according to the hill climbing or speeding necessities of the purchaser. 
Victor bicycle riders will know that our twenty years’ experience 
as bicycle builders has enabled us to produce an Automobile fit to 


take its place in the family of Victors. 


OVERMAN WHEEL (CO., 


Chicopee Falls, Mass. 


Bevel Gear Chainless, $60. 


PRESCENT 


BICYCLES 





UALITY is the 
vital consider- 
ation in the mak- 
ing of Crescent 
Bicycles. Stead- 


fastly maintained, 


eo iy 


it is the foundation 
of the 
future 


past and 


ee 


achieve- 


ments of the wheel 


Adults’ Chain Models, $35. 
Juvenile Models, (755") $25. 
CATALOGUE No. 3, CONTAINING 


eee ed 


Easiest running, cleanest, safest, most durable. 
rain, mud and dust. The best hill-climber and a delightful coaster 





“CARE OF THE WHEEL," 





LATHES fort Power, 


May 13, 1899. 


THES Hi psiigh Srede 


Tribune Bicycles 


for 1899, 
The Best Wheels in the World. 


— 














GD” Write for large New Catalogue Mustrating our 
full line of twenty-three models. 


The Black Mfg. Go., Erie, Pa. 

















: | 


erie GUARANTEED WHEEL 'd| 


. THE GUARANTEED WHEEL 





HE PRICES of : 
Crescent Bicycles 
are guaranteed and 
rigidly maintained 
throughout the 
seasons— low 
enough to be prac- 
tical and high 

: 

af 

ree 


enough to cover a 
first grade product 





PREE. 


Complete protection of running gear from 


COLUMBIA AND HARTFORD CHAIN WHEELS 


The new specially cut sprockets and hardened pin chain show better results under test 


than any other chain whee! mechanism. 
New Models : 


Chainiess, $75; Chain, $50, $35, $26, $25. 


Catalogue free of any Columbia dealer or by mail for 2-cent stamp. 


POPE MANUFACTURING Co., HARTFORD, CONN. 





SYSTEM 


There is no Kodak but the Eastman Kodak. 
By By the 


KODAK 


of film ~hotography the A 
ment Ieuds and un 
daylight. 

The film is put up in cartridge 
form and is pomecty pro- 
tected from light by a strip of 
black paper extending the full 
length of the film and several 
inches waeas oy end. 

To load: simply insert this 
cartridge in the Kodak; thread 
up the black paper ; close the 
camera and givet the key a few 
turns, thus bringing the film into position. 

The owe aktag may then begin. 
The roll of a dozen exposures being com- 
pleted the black paper covers all, and the 
cartridge can be removed as easily as it 
was inserted. 

Film Cartridges weigh ounces where 
plates weigh pounds and are non-break- 
able. All Kodaks use light-proof film 
cartridges and load in daylight. 

Kodaks $5.00 to $35.00. 
EASTMAN KODAK CO. 
Seok a Son, N.Y. 


AS TYLENE (as 
BICYCLE 





rum 
CARTRIDGE. 


|AMP 








$ The Criterion Lamp makes cy- 
cling at night SAFE and PLEA- 

a SURABLE. Weighs less and 

costs less than any other good lamp on the market. 
Ladies delight in its simplicity. Send $2.50 in money 
order or New York draft, We make Acetylene Gas 
Generators for all purposes, also Magic Lanterns 
and Stereopticons in use by thousands of experts. 


J.B. COLT & CO., Dept. “N,” 


3 TO 7 WEST 29TH ST., NEW YORK, 
189 La Salle Street, CHICAGO. 
131 Post Street, SAN FRANCISCO. 











CRINDING MATEMALS 
IN ALL FORMS. 
THE CARBORUNDUM CO., - NIAGARA FALLA&, N. Y- 











Get Book- 
DUNLOP oe me 
DETACHABLE anwerd 
TIRES AMERICAN 
seldom puncture DUNLOP 
and eve enatly These are the Pa + J. 
repaired. tools. you'll need. Chicago, Ill. 
All All varieties at lowest Kailroad 
mn or Stock ‘Seales made. 
Hodes fe Also 1000" 2 articles, includi Safes, 
Lis reas Machines, Bicycles, Tovu!s, etc. Save 





Lists Free. CHICAGO SCALE CO., ee il. 


JESSOP'S, STEEL: 





FOR 





T \OLS TC 


PRINTING IN KS 
gan SOHRBON & eae ini, Tenth and ma Lombere 


{7 Rose &t., opp. Duane, New Yors 
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USERS 
INVENTORS 


AND 


MANUFACTURERS 


MOTOR 
VERICLES 


FOR EITHER 


BUSINESS or PLEASURE 


should remember that our goods are the STANDARD OF THE WORLD. For 
Motor Carriages they are unequaled, as for Lightness, Strength, Quiet Move- 1 
ment, Durability and Speed they cannot be excelled. 


TWO 


HITS 
Is99 
“ADLAKE | 5<2-| X-RAYS 


Distinctly the Best Cycle and Carriage Lamps $85 


Teese ee dae eee ree eee eee 








000000000000000000000000 o 
© 
am 
OO 
OO 








All other lights are dimmed by the Adlake The 1899 X-Rays Lamp is impreved in 
Acetylene Lamp. Nothing equals it—Notbing many ways. It is made ef Aluminum, 
approaches it-The first Lamp made which com-| handsemely finished. ‘The new bigh chimney 
bines al! the correct principles for safely generating | makes perfect combustion and increases volume of 
and burning Acetytere Gas, It is the only Gas- | light. Fitted with new New 1809 Rigid Bracket; it 
Burning Lamp with a Gas-Covling Chamber. The | never jars nor goes out, No_ smoke. Nothing 
Brightest Licht. The Safe Lamp. For sale inevery disagreeable about X-RAYS LAMP. 
principal city in the t nited States 

Ask your dealer for the ADLAKE or X-RAYS; if he does not handle them, we will fil) your 
order, delivered free. anywhere in the United States, on receipt of above orice. Adlake or 
X-Rays Booklet sent free for your acdress on a postal. Name the one you wish.) 





THE ADAMS & WESTLAKE CO., 108 Ontario Street, CHICAGO. 


Makers of Brass and Iron Bedsteads, New Adiake Camera and Adiake Bicycles. 


Summer Suggests “Adlake”’ Cameras 


Our New Rapid-Action Magazine Camera. 
“ADLAKE REPEATER” Wesites. 


Express prepaid anywhere in the United States for 


We make » celebrated Stanley Engines use »xclusive ' 
3% x 4%, $5.50 4X 5, $8.00 e make the celebrated Stanley Engines used exclusively on the 


STANLEY MOTOR CARRIAGES 


which is a sufficient guarantee of the excellence of our productions. 


Che [Plason Regulator Qompany 


6 and 8 Oliver Street, BOSTON, MASS., U.S. A. 


ANTWERP. Nyssnus Freres, 385 Rue des Peiges—COPENHAGEN. Recxk 

HEATING Co., Gothesgade 155.—PARIS. Roux Freres & Cir., 54 Boulevard du 

Temple.—LONDON. Crospy STEAM GAUGE AND VALVE Co.,. 75 Queen Victoria St 

—MELBOURNE. H. P. Grecory & Co, 435 Bourke St.—SYDNEY. H. P. 
Grecory & Co., 74 Clarence St, 


Loads 12 plates. Takes 12 pictures without opening the box. lweilve 
in ten seconds if you're in a hurry. Is fitted with New Adiake 
Metal Shutter with four stops; the only shutter ever made for 
fixed focus camera not aflected by warping or shrinking of shutter 
board. The Exposure Register 
has self-locking Exposure Lever 
chery more than one plate 
eaving the magazine at a time. 
The best single achromatic lens 
—removable lens holder. The 
Repeater is perfect in plan and 
action. 





: ADLAKE REGULAR, 3% x4, $6.50. 
Adiake Regular, with 12 Single Metal Plate Holders—Light-tight 
dust proof, 4x 5, $10 
Adiake Special, with 12 Single Aluminum Plate Holders, 4x 5, $12. 
Free with all Adlakes—New Adiake Metal Shutter; Portrait 
attachment; Device for making panoramic pictures. New Multiplex 
attachment for taking 2 to 4 pictures of same object in different posi 
tions on one plate. $1 extra. New 18% Adilake Booklet Free. Mount- 
ed photo 5 cents stamps. New Devices on all 188 Adlake Cameras. 


THE ADAMS & WESTLAKE CO., 1 10 Ontario St., Chicago 


Makers of Adlake Bicycles, X-Rays, Cycle Oil Lamps, Adlake 
Acetylene Cycle Lamps 
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CYCLISTS’ NECESSITIES. 


Every Wheelman should be interested in having the best 
procurable adjuncts for his machine. The following goods 
are all acknowledged standards of merit. 


FOR LIGHTING. 


If you burn gas, 
you want the 


























famous 

*gMAJESTIC.”’ 
Shines like a loco 
motive headlight 

with great force 
and brilliancy 
Well made and 
easy to manage; 
difficult for it to 
get out of order 
Made of strong 
~ brass, with hanger 
of tough steel. 
Height, 74 inches 
Burns four hours 
2% inch lens, 

If you burn kerosene oil, you want the ‘‘EVERLIT” BICYCLE LAMP. All brass. except 

hanger. 514 inches high. Weighs12 ounces. Easy to light, easy to clean, BEST OIL LAMP AT 
ANY PRICE. 24-inch convex lens. Flame can be regulated from cither side, Catalogue free, 


CYCLOMETERS. BICYCLE BELLS. 


The most reli- Our ROYAL 
able recorder of Bicycle Bells are 
{ i. distance traveled noted for their 
is the far-famed easy ‘action and 


Burdick responsive 


Cyclometer. ie tinest bert 


It weighs but an metal. Electri 
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This is how he looked when he tried a substitute for This is his expression when he had again pro 
Williams’ Soap, which his dealer urged upon him. cured the ** Old Reliable" Williams’ Shaving Soap. 





WILLIAMS’ SHAVING SOAP, and a little cheaper.” The dealer may make 
a trifle more, but you'll be sad. Instead of the Big, Thick, CREAMY Lather, 
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pace dbedl en, BO ry eth qe and the SOOTHED, REFRESHED, VELVETY FEELING of the face, that 
constructed and is ivot Ste« A : 2 
prereset a be | Strikers. Clear. comes after shaving with WILLIAMS’ SOAP, the chances are that you'll get one 
as accurate as a | distinet tone of the thin, frothy, quick-drying kinds that dull the razor and leave your face 
watch. Itis perfectly dust and fine nickel finish. Undoubtedly the favor- parched and drawn and smarting, if nothing worse. 
3 and water proof. Registers ites among wheelmen. Beautifully illustrated It DON’T PAY to take chances on SHAVING SOAP. 99 cut of wile 
tenths of miles by red- catalogue of these and our other Bicycle P cage , 4 4 
lettered right-hand cylin- | appurtenances sent free on application. hundred men will tell you that Williams’ are the ONLY PERFECT shaving soaps. 


der. Will register 10,000 
miles and repeat. PRICE, $1.00. 


EDWARD MILLER & CO., 


FacToORIES ano SALESROOMS: MERIDEN, CONN., U. S. A. 
Stores: 28 & 30 W. BROADWAY, NEW YORK. 63 PEARL ST., BOSTON 


Williams’ Shaving Soaps are used by all first-class barbers, and are sold everywhere 
Williams’ Shaving Stick, 25 cts. Luxury Shaving ‘Tablet, 25 cts. 
Genuine Yankee Shaving Soap, 10 cts. Williams’ Glycerated Tar Soap, 15 cts. 
Williams’ Shaving Soap (Barbers’), © round cakes, 1 Ib., 40 cts. Exquisite als 
for Toilet. Trial tablet for 2-cent stamp. By mail if your dealer does not supply you 
THE J. B. WILLIAMS CO., Grastonsury, Conn 


WRITE FOR ONE. 
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Replacement Defective Parts 








